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The A. I. E. E. and Its Sections 

NE of the most important features of the affairs 

of the American Institute of Electrical Engineers 
is that concerning the relation of the various local sec- 
tions to the parent body. Through force of circum- 
stances the management of the affairs of the Institute 
has been centralized from the beginning. Many plans 
involving decentralization have been discussed from 
time to time but seemingly no better plan has been pro- 
posed than that now followed. Many of the defects that 
developed as the Institute grew in membership and in- 
fluence were overcome by the establishment of local sec- 
tions which have proved highly satisfactory for the pur- 
poses intended. That the dissatisfaction with the cen- 
tralized management of the Institute, which came to the 
surface some years ago, has dwindled until it is now 
either non-existent or inappreciable was shown by the 
note of the section delegates at the Deer Park conven- 
tion against the establishment of sectional vice-presi- 
dents. That the interests of the members in all sections 
of the country must be safeguarded is recognized by 
everyone, but the best method for obtaining this result 
can not be so readily defined. It is indeed gratifying 
to learn that in the A. I. E. E. as well as in the N. E. L. 
A. and other national organizations sectional differences 
are disappearing rapidly, the East and the West becom- 
ing more thoroughly in sympathy with one another as 
each becomes better acquainted with the other. 


Public Testing of Meters 

T is a matter of gratification to the Rhode Island Pub- 

lic Utilities Commission and sufficiently noteworthy 
to receive comment in its last annual report, that “there 
has -been little demand for testing meters. There have 
been only two requests for tests and in each case the 
meters proved correct.” This, of course, is not a sign 
that service has reached total perfection or that human 
nature has ceased to grumble at public service compa- 
nies. It is, however, a reasonably accurate indication 
that service is excellent and that enforcement of the 
service provisions of the law is not of first importance 
in the dealings of commissions with lighting utilities. 
When regulation was established three broad classes of 
questions required attention: Service, rates and finan- 
cial. The electric central-station standard of service is 
high and, so far as properties of this class are con- 
cerned, commissions have been able to divert their main 
attention to rates and finances. If the sense of obliga- 
tion to the public did not move electric central stations 
to render unsurpassed service the incentive to do so 
would be furnished by the highly commercialized char- 
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acter of their operations. Salesmanship is so large a 
factor in success that service cannot be left open to 
question in the permanent relation between producer 
and consumer. In their freedom from a burden of 
service matters affecting electric properties the com- 
missions benefit from a condition for which they may 
be both thankful and outspoken in appreciation. 


The Cost of Economy 


HE offer of prizes by Mr. Frasse of Brooklyn for 

articles on economical uses of material suggests 
profitable study. Unless time is an element no economy 
is too insignificant for employees to make; but if time is 
involved, its mounting cost may be greater than the 
prospective saving. This is illustrated by the celebrated 
comparison of the old-fashioned office boy who untied 
packages carefully, saving both string and paper, and 
his twentieth century successor whose vigorous handling 
of knife or shears kept his time for something more 
important. The central-station industry has not 
reached the stage in its career when its wastefulness is 
attached; nor has it any desire to give any public 
notoriety seeker opportunity to pillory it. The inquiry 
started by Mr. Frasse will serve the fine purpose of 
pointing out specific economies; the application of them 
is a matter for individual or company decision. Every 
alert manager will decide at critical moments when true 
economy lies in a sheer disregard of cost that at other 
times would be reckless; as, for instance, when a service 
interruption threatens lose of revenue and customers’ 
good will. Real art in management is revealed in such 
decisions. 


The “Half Watt” Lamp and the Arc 
Er the Digest this week will be found an important 
study of the much mooted question of the incandes- 
cent versus the arc lamp in street lighting. It is based 
directly upon recent German lighting practice and is 
particularly instructive because it deals specifically with 
enclosed flame are lamps. All data are based on lower 
hemispherical candle-power when the lamps, are and 
incandescent, are installed in suitable fixtures. On this 
basis, the German gas-filled lamp is credited with 0.5 
watt per Hefner candle, which seems about the average 
figure to be expected. The flame arc, however, appears 
to show results somewhat higher than have been usually 
reported here, 0.2 to 0.3 watt per Hefner even for the 
inclosed type of lamp. Making all due allowances one 


expects considerably better efficiency from the flame are 
than from the gas-filled lamp, but the results in cost 
from the data here considered are remarkable. 


They 
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confirm the position that we have steadily adhered to 
ever since the advent of gas-filled-lamps—that the best 
of the flame and luminous arcs can more than hold their 
own against the incandescent, but that the less efficient 
and the older types of arc must inevitably go. At equal 
light-giving efficiencies, the advantage probably will lie 
with the incandescent due to the absence of trimming 
and cleaning and to less trouble from outages and ir- 
regular performance. The greater steadiness in the 
light of the incandescent lamp is another strong point 
in its favor. One hears occasional talk of the “attractive 
sparkle” of the arc, but it must be regarded as a mere 
futile kicking against the pricks, for the open are went 
down and out chiefly, so far as the public was concerned, 
on this very issue of unsteadiness. The whiter color 
possible with arcs may prove to be a psychological advan- 
tage of some moment, but the struggle for supremacy 
must be fought squarely upon the issue of efficiency, and 
on this the last word is far from being said. 


Classification of Alternating-Current Motors 

A rather interesting dissertation on the “Classifica- 
tion of Alternating-Current Motors” was presented by 
Mr. Val A. Fynn to the Deer Park convention of the 
American Institute of Electrical Engineers. In this 
paper some forty-four different varieties of alternating- 
current motors are classified, and the suggestion is made 
that there should somehow be nine more for a full list. 
However that may be, the list disclosed is long enough 
to surprise all but specialists in this line of electrical 
engineering development. The basis of analysis for the 
classification given in the paper is the separation of the 
magnetic flux in the machines into their components, 
and particularly into neutralizing and magnetizing 
components. 


There can be no doubt that the customary nomencla- 
ture of the present day with regard to alternating-cur- 
rent motors is very defective and quite incapable of 
distinguishing adequately between the various types. 
On the other hand, it is doubtful whether the names 
proposed are suitable for industrial use, however well 
they may serve to distinguish between types. Perhaps 
some abbreviation can be made in these names without 
loss of discrimination. For example, the name pro- 
posed of “Inductively-Neutralized Single-Phase Series 
Motor, with Two Conductively Related Rotor Circuits” 
is surely better adapted to the needs of the next world 
than of this, wherein time and patience are limited. If, 
however, the principle of the classification laid down in 
the paper is agreed to, it may be possible to work out a 
practical list of fairly short titles in conformity there- 
with. The paper is likely to evoke an active and profit- 
able discussion. Its tone is quite peaceful, except in the 
discussion of the term “repulsion motor,” on which it 
makes open war. It must be confessed that this term 
is unfortunate, being neither distinctive nor significant. 
Moreover, it is a term that, like charity, may be made 
to cover a multitude of sins. Nevertheless, it is easier 
to criticise the term than to find a satisfactory substi- 
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tute for it. It is about this term and its existing con- 
notations that the discussion is likely to centralize itself 
most warmly. If agreement can be reached on this 
repulsive question, the rest of the field should be capable 
of a relatively easy settlement. It is to be hoped that 
the paper may be thoroughly discussed from all points 
of view in order to open a path to a general agreement. 
The A. I. E. E. standards committee has indicated in 
the last two editions of the Institute rules that no satis- 
factory alternating-current motor standards can be 
arrived at until the subject is cleared up. 


Accounting for Small Properties 

The introduction of an accounting system for 
small properties by the Southwestern Electrical & Gas 
Association is a move toward uniformity in that sec- 
tion. When it is borne in mind that out of 400 public 
utilities of different classes in Texas a large majority 
are properties of small or medium size, the necessity of 
a classification adapted to the needs and revenues of 
such plants is plain. In its report the accounting com- 
mittee of the association considerately recommended 
that members use the standard system of their industry, 
as, for instance, of the National Electric Light Asso- 
ciation in the case of electric utilities. This is wise, as 
it promotes standardization throughout the country. 
Because of its adoption by some of the state commis- 
sions and its use by many properties in various parts 
of the country, the classification of the national asso- 
ciation has an advantage over all other systems. It 
represents experience and conference. In its action the 
Southwestern association committee fully recognizes 
the standing of the national association classification, 
but it offers also an abbreviation. Accounting of the 
Texas properties has not been subject to regulation by 
a state commission, so that it is probable that the meth- 
ods in use vary greatly and fail to approach that care- 
fulness in classification which is essential if the results 
in individual plants from year to year are to be com- 
parable. Certainly the action of the Southwestern com- 
mittee leads toward improvement, and whatever it can 
do later to encourage the use of the national system will 


accelerate the country-wide standardization which is so 
desirable. 


The “Point Five” Tariff 

As our readers will remember, there has been a move- 
ment among English municipal plants toward decrease 
of rates which has found its climax in the “Point Five” 
tariff, that is, 5/10 penny per kilowatt-hour as the 
secondary rate. At a recent convention of municipal 
engineers, some valuable data on the working of this 
scheme appeared, which are worth analyzing here. The 
tariff consists of a fixed charge, plus 1 cent per kilo- 
watt-hour by meter for all electrical energy used. 
Generally speaking, the tariff is for residences only, and 
the fixed charge is made either on the basis of con- 
nected load or on the rateable value of the premises. 
This latter is very easily found from the assessor’s 














JULY 10, 1915 


books, which in English practice take direct account of 
rental values, but it obviously is inequitable as in cases 
where large grounds add to the rateable value without 


increasing the electrical demand. Again, the use of 
electricity is by no means a linear function of the rental, 
so that the scheme really is based only on a rough 
average, and as actually worked out has to involve arbi- 
trary modifications which make it really equivalent to 
an estimated connected load charge. Its only merit 
seems to be that it has an ostensible basis on official 
returns, and the actual sum charged varies from 10 to 
15 per cent of the rateable value of the dwelling. A 
similar charge based on floor area or cubic contents 
would serve equally well, and the straight connected 
load charge is probably more nearly equitable than any 
of them. 


Be this as it may, the results are interesting, but 
are not encouraging enough to justify the establish- 
ment of any such extraordinarily low rate in this coun- 
try. The first effect of the system is to increase greatly 
the number of residence consumers, in some instances, 
doubling the number of services within a year or two. 
Beyond this, the very low meter rate greatly encourages 
the use of heating and cooking appliances. As regards 
the load, the new tariff in the case of two cities 
specially described quite doubled it, but in both cases 
the gross revenue from residences did not rise propor- 
tionally, so that the average price per unit was quite cut 
in half. As the usual English city plant is municipally 
owned, the “point five” tariff may perhaps not unjustly 
be regarded as a sop to the rate-payer. Nevertheless, 
there is a moral for the American station manager in the 
working of this cut-rate scheme. American conditions 
are not favorable for a cent a kilowatt-hour rate save 
with a preposterously high fixed charge; but the secret 
of getting profitable load is to give the average consumer 
a chance at a low secondary rate. 


Municipal Electric Vehicles 

At the recent convention of English municipal 
engineers, some important facts regarding the advan- 
tages of electric vehicles for municipal service were put 
upon record. For certain classes of service electric 
driving has peculiar advantages. For instance, in the 
collection of ashes and city refuse the electric truck has 
a great advantage over the gasoline-driven truck in that 
there is no waste such as that occasioned by keeping the 
engine working during stops, or from frequent stopping 
and starting. In Paris alone there are a hundred 5-ton 
trucks used for collecting refuse, and several English 
cities have already adopted similar vehicles. Consider- 
able experience is accumulating in favor of electric 
drive for fire apparatus. Service of this sort in London 
shows a lower cost of maintenance and operation than 
with gasoline apparatus. Elsewhere similar results have 
been reached, and for city service electric vehicles seem 
to have altogether the advantage. 


Incidentally, some striking figures as to the cost of 
In one in- 


operating electric vehicles were disclosed. 
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stance, close watch had been kept on the expenses con- 
nected with an electric runabout with a nickel-iron bat- 
tery. It was run an average of 24 miles pér day in 
the service of the electricity works, and the running 
costs were found to be about 5.1 cents per mile, which 
with a somewhat large capital and depreciation charge 
of 6.4 cents per mile brought the total to 11.5 cents. 
A more liberal use would have probably lowered this 
to about 9 cents. Energy was charged in at 2 cents 
per kilowatt-hour. A comparison of bus service costs 
by gasoline, gasoline-electric and electric vehicles gives 
a fairer view of the possibilities. Here all three types 
were operated side by side under the same municipal 
management and the electric bus won out, at 15 cents 
per mile, including capital charges. The gasoline-elec- 
tric and gasoline followed with 16.6 and 17.1 cents 
per mile respectively. Gradually, the electric vehicle 
seems to be coming into its own, and when charging 
stations become as plentiful as gasoline pumps it will. 


The Milwaukee Street-Lighting Survey 

Lack of uniformity in illumination of the street sur- 
face has generally been considered an evil inherent in 
our lamps and our methods of lighting which could not 
well be avoided. It was tolerated only as a necessary 
evil, and recent tendencies have been toward the per- 
fection of lamps and accessories which will produce 
more uniform illumination. However, in Milwaukee the 
aim is to keep the light flux incident upon the street 
at a point nearer each lamp than would be required by 
the limitations of the reflecting and refracting appa- 
ratus. The reasons assigned for this by the engineers, 
as explained, are the importance of reducing the “blind- 
ing effect” in the eyes of street users and the alleged 
futility of the small amount of additional illumination 
which might be obtained midway between lamps were 
the light flux to be spread out to a greater extent. 
There is also the consideration that some day addi- 
tional lamps midway between those proposed may be 
installed, and in such an event it would be desirable to 
confine the light flux as mentioned. Reducing the blind- 
ing effect by mounting the lamps as high as practicable 
has been advocated and practised for some time by 
illuminating engineers even before the recent quantita- 
tive investigation of blinding effect was made. No 
extensive attempt, however, has been made heretofore 
to reduce the candle-power of street lamps in the direc- 
tion of the eye of the ordinary street user near the 
center of his field of vision, where the blinding effect 
is most pronounced. Whether a move in this direction 
is advisable, considering the fact that such a move 
necessarily carries with it, under the lamp spacings at 
present common in residence districts, a reduction of 
illuminations midway between lamps, is an open ques- 
tion which the engineers of the Milwaukee survey have 
answered in the affirmative. The practical results 
brought out by the trial installations which are now 
being made in accordance with these principles will be 
studied with much interest. 
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LETTERS TO THE EDITOR 


Uniform Electric Rates Based on Costs 


To the Editor of the ELECTRICAL WORLD: 

Sir :—In your issue of June 26 Mr. William Adams of 
Lynn has a letter on uniform electric rates, based on 
cost, and, as is usually the case with those opposed to 
such rates, he goes to the extreme limit in his criticism, 
going just as far on the classification on one side, as the 
present system of rates is on the opposite. This is not 
at all just to those who wish rates based on cost. All 
they ask is that some reasonable arrangement of rates 
shall be made so that each classification of customer will 
pay a fair proportion of its cost. They do not wish to 
divide into minute classifications, but only such classifi- 
cations as will give something approaching a just rate 
to all. As matters are at present, the small consumer 
not only pays his costs, but also pays the costs of the 
large consumer, and in some cases pays more than the 
costs. It is such treatment that the uniform electric 
rate advocates wish to see eliminated. 


A Meter Expense of $6 per Customer 


Mr. Adams states that the meter expense for a cer- 
tain class of customers is in the neighborhood of $6 
per meter. A statement like this is very easy to make, 
but it would be far more interesting if Mr. Adams would 
state what this meter expense consists of, or how it is 
made up. He goes on to state that it sometimes happens 
that a customer of this character uses only 10 kw. per 
year. This may be true, but unless I am greatly mis- 
taken, there is a minimum charge against this customer 
of at least $9 per year, so that the company is well cov- 
ered, getting approximately 40 per cent profit from the 
customer. What more can they ask? 

If I understand correctly, meter expense represents 
the entire expense outside of the delivering of energy. 
If this be the case, a customer using this minimum 
amount would probably have a maximum demand in the 
neighborhood of 40 watts, or one-twenty-fifth of a kilo- 
watt. At $6 a meter this would represent $150 per 
kilowatt. Taking into account the diversity factor— 
which in a case like this would be very large, as it has 
been demonstrated again and again that the diversity 
factor of a residence load is over four—this charge of 
$6 per meter would represent the interest charges on a 
cost of considerably over $600 per kilowatt of demand 
at the customer’s plant. This figure is absurd for a 
plant of this character, and, therefore, represents a 
charge which is unjust. 


Central Station Energy for the Third Avenue Line 


He also takes up the case of the Third Avenue Rail- 
road being served by the Edison company with energy. 
He assumes that the Railroad company was producing 
energy for 1 cent per kw.-hr., all charges included. This, 
however, does not represent a profit to the Railroad com- 
pany. Its energy was produced for operating the cars, 
and it was the operation of the cars that produced the 
profit, not the generation of energy. The Edison com- 
pany assumed this plant and delivered energy to the 
ruilroad. So far, so good, but who knows at what price 
the Edison company assumed the plant? Was it at full 
face value, or at a purely nominal figure? This would 
make an interesting investigation. If the figure was a 
fair one, the Edison company must make a profit on its 
investment, or else it is not treating its stockholders 
fairly. The profit on this investment should be the same 
as on any other portion of the investment, or the stock- 
holders and the public are not being treated justly. 
‘Therefore the price paid by the Edison company is of 


vital importance; also the amount of profit which it is 
to obtain from the business. In addition, the cost of 
tying the two stations together must be considered as a 
part of the investment, and should be taken into account. 
This would increase the fixed charges on the plant as 
assumed and therefore increase the total costs. 

The uniform rate-maker does not state that because 
the average costs of energy are 3 cents the Edison com- 
pany should charge the Third Avenue Railroad 3 cents, 
nor does he ask that the Edison company should charge 
the residence customers 3 cents; but he does make this 
declaration—that the Third Avenue Railroad should pay 
the fixed costs on the investment required to furnish it 
with energy, plus the operating costs at the station and 
the operating costs in the actual distribution of the 
energy, plus all management charges, and states without 
equivocation and without fear of legitimate contradic- 
tion, that the fixed costs should be based upon the peak 
demand of the Third Avenue Railroad, because this peak 
demand comes at the same time as all other peaks of 
any moment on the system. This may be and frequently 
is denied, as it is said that the peak of such a system 
is very short. This so-called fact is not a fact. The 
peak of an electric railroad depends upon conditions at 
the time of the peak, and, as is well known, it may last 
for hours, particularly during a snow storm or a very 
heavy rain storm in the winter months, so that it is im- 
possible to carry it successfully on the over-load capac- 
ity of the generators except at a decided reduction in 
the efficiency and strength of the unit, seriously impair- 
ing their value if the over-load is long continued. There- 
fore it is just that the railroad should pay the fixed 
charges on the peak-load investment, not only in the 
station but also wherever it may be necessary. It cer- 
tainly should pay also the costs of operation and man- 
agement during this period. This cannot be done at the 
rate now charged. 

Therefore, in conclusion, let me say that the uniform 
electric rate advocates are as strongly opposed to the 
subdivision of rates to the extreme limit as are Mr. 
Adams or the advocates of the present system of rates. 


They are, however, equally opposed to the present 
system. 


Boston, Mass. HENRY D. JACKSON. 


Units of Brightness 


To the Editor of the ELECTRICAL WORLD: 
Sir:—Communications which have appeared in these 

columns during the past few months favoring the adop- 

tion of some unit for the expression of brightness (in- 


trinsic brilliancy) in terms involving emitted or re- 
flected flux per unit projected area, in distinction to 
candle-power per unit area as in previous practice, have 
indicated such a sentiment among those most inter- 
ested as to bring about rather rapid progress in the 
introduction of new units. As a result two units seem 
to be well under way toward tentative authoritative 
adoption. One of these, very fittingly termed the 
“lambert,” is the brightness of a projected area of 1 sq. 
ecm emitting or reflecting 1 lumen in accordance with 
Lambert’s cosine law; that is, emitting so as to appear 
equally bright when viewed from any direction. The 
other tentatively adopted unit is the foot-candle of 
brightness, which is the brightness of a similar surface 
emitting 1 lumen per square foot. 

The writer has consistently maintained that the use 
is likely to create unnecessary confusion in the minds 
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of beginning students, and that, if used at all, this term 
should be preceded by the term “apparent,” to avoid as 
far as possible this confusion. Even with such a modi- 
fication an undesirable opportunity for confusion exists. 
For this reason the use of some such term as the “lam- 
bert,” to be applied to brightness only, is very desirable. 
The term “foot-candle” is now commonly used for the 
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mental comparisons between brightness and incident 
flux it is within the limits of easy comprehension and 
common instrument errors. The writer therefore favors 
the millilambert for common use in expressing bright- 
ness. 

On account of lack of standardization of terms for 
expressing brightness, a number of such terms have 


CONVERSION TABLE FOR VARIOUS BRIGHTNESS VALUES 





Values Given in Units in This Column X Candles per Candles per Candles per Candles per of pera Milli- 
Conversion Factor o* Values in Units Sq. Cm. Sq. In. Sq. M. Sq. Ft. Lumens per | Lumens per lamberts 
at Top of Column Sq. Cm.) Sq. Ft.) 

Candles per sq. cm 1.00 6.451 10,000.00 929.03 3.14 2918.00 3141.6 
Candles per sq. inch. . 0.155 1.00 1,550.00 144.00 0. 4867 452.00 486.7 
Candles per sq. meter. . 0.0001 0. 0006451 1.00 0.0929 0.000314 0.2918 0.31416 
Candles per sq. foot. 0.00108 0.0069 10.70 1.00 0. 0033912 | 3.14 3.3912 
Lamberts (apparent lumens per sq. cm.).. 0.318 2.054 3,180.00 295.8 1.00 | 929.03 1000. 00 
Foot-candles (apparent lumens per sq. ft.) 0.000343 0.00219 3.40 0.318 0.00108 1.00 1.076 
Millilamberts . 0.000318 0.002054 3.18 0.2958 0.001 0.929 1.00 


expression of illumination upon a surface or incident 
flux of light. From its very nature brightness is 
emitted or reflected flux of light. Foot-candle bright- 
ness of a surface is sure to be confused by the beginner 
with the foot-candles of incident illumination. The 
least one can do to avoid this confusion is to use the 
term apparent foot-candle, but it is desirable to go even 
further than this. 

This brings up the question: Why employ a unit 
equivalent to an apparent foot-candle of brightness at 
all, if the plain simple term “lambert” is available in 
accordance with the foregoing definition? This is a 
legitimate question, for which the following arguments 
can be advanced pro and con. 


A Definition for the Lambert 


The lambert as before defined equals approximately 
the brightness of a clear blue sky. This fact offers a 
popular standard of reference for explaining the unit to 
the layman. Being based on the metric system, the 
lambert is naturally preferable for purely scientific 
work. 

A unit equaling the apparent foot-candle has the ad- 
vantage of a direct relation to the foot-candle, which is 
universally employed in the United States and Great 
Britain, outside of a few scientific laboratories, for the 
expression of illumination or incident light flux. A still 
stronger argument in favor of a unit such as the foot- 
candle, however, is that if brightness be expressed in 
such units, there will seldom be use for more than one 
decimal point, whereas if brightness be expressed in 
lamberts there will frequently be need of six decimal 
points, and such values must be compared with others 
running well into the thousands to the left of the decimal 
point. The comparison of such ratios is confusing to 
the majority of people, and it is much better to keep 
the values to be dealt with as free from decimals as 
possible. 

The writer recently offered a suggestion that the term 
“foot-lambert” be adopted as a substitute for the unit 
now called the “foot-candle” or “apparent foot-candle” 
of brightness. 

Dr. Clayton H. Sharp has called attention to the 
advantages of the millilambert (0.001 lambert) as a 
practical unit for common use. This unit overcomes 


the practical objection of so many decimal points in 
ordinary work and fits in with the c.g.s. system. One 
millilambert equals 0.929 apparent foot-candles, a dif- 
ference of only 7 per cent, so that for approximate 





been used to a limited extent, including those dis- 
cussed above. In order to show the relation between 
these commonly used terms and to help in calculations, 
the writer has prepared the accompanying conversion 
table for units of brightness. 


JAMES R. CRAVATH, 


Consulting Electrical and 
Illuminating dangineer. 


Chicago, Ill. 


Turbine and Impulse Wheels 
To the Editor of the ELECTRICAL WORLD: 

Sir:—In an editorial on page 1283 of your issue 
dated May 22, 1915, entitled “A High-Head Plant in 
New England,” you state that “an exceptional feature 
of the plant resides in the use of regular turbines of 
the Francis type instead of impulse wheels. The head 
is such as would ordinarily be utilized through Pelton 
wheels on the Pacific Coast, where such heads are com- 
mon, but impulse wheels at such heads are not so sim- 
ple as at higher heads, requiring as they do multiple 
wheels and multiple nozzles for developing the 2000 hp 
demanded for each of the units of this plant.” While 
the above statement might formerly have been applica- 
ble, it would hardly hold at the present time. The fact 
is that both the Francis-type turbine and the single- 
runner, single-nozzle Pelton type, each operating at its 
maximum efficiency for its type, are in use in a number 
of representative plants on the Pacific Coast where the 
head in question obtains, and the power output is as 
great as or greater than 2000 hp. The use of multiple 
nozzles for tangential wheels, except where high effi- 
ciency is not a desideratum, was discontinued many 
years ago, while the use of multiple runners is prac- 
tically limited to two, one being overhung at each end 
of the generator shaft. 

In support of the above remarks attention is called 
to the fact that there are three 7000-hp Francis turbine 
units, operating under 490-ft. head, at the Coleman 
plant of the Northern California Power Company, while 
at the South plant of the same company there is one 
4000-kva generator driven by two 3000-hp overhung 
“Doble” tangential wheels, each having a single nozzle, 
under a head of about 500 ft. There are numerous 
other instances of both turbine and tangential wheels 
operating under from 450-ft. to 500-ft. heads, repre- 
senting good practice and where high-service efficiency 
has been thoroughly demonstrated. 

RUDOLPH W. VAN NORDEN, 


San Francisco, Cal. Consulting Engineer. 


62 ELECTRICAL WORLD 


VoL. 66, No. 2 


Convention of A. I. E. E. at Deer Park, Md.—II 


Classification of Electro-Magnetic Machinery, Street Lighting, Transformer Design 
and Rates Among Topics at Closing Sessions 


N the issue of the ELECTRICAL WoRLD dated July 3 
I was published a report of the sessions of the conven- 

tion of the American Institute of Electrical Engi- 
neers held at Deer Park, Md., on Tuesday, June 29. 
Below is given a report of the sessions of Wednesday 
morning and evening and of the concluding sessions on 
Thursday and Friday. 


Classification of Alternating-Current Motors 


In the paper entitled “Classification of Alternating- 
Current Motors” presented by Mr. Val A. Fynn, the 
author urged that the explanation of the operation of 
alternating-current motors and their classification be 
based on the component-field theory. To show how much 
more clearly motors can be identified by names based 
on this theory than on the resultant-field theory, the 
author classified about forty-four types of alternating- 
current motors and explained the operation of each. 
Accompanying each explanation was a schematic dia- 
gram of the motor connections intended to show the 
suitability of the classification proposed. It was fur- 
ther pointed out that there is no justification for using 
the term “repulsion motor” with any machines so far 
developed. If the term is not to be abandoned, Mr. 
Fynn insisted that it be rationally defined. 

Classification of Dynamos 

In the paper entitled “The Classification of Electro- 
magnetic Machinery,” by Mr. F. Creedy, a method was 
proposed for classifying all dynamo-electric machinery 
according to five characteristics: Type of field, method 
of disposing of power in secondary circuit, use of com- 


CHARACTERISTICS OF ELECTROMAGNETIC MACHINERY 


Disposition of 
Secondary 
Power (A 


Type of Field Commutator | Magnetization Series or Shunt 


Constant intensity (C) Zero (1) None (N) 


Variable intensity (V) Wattless (2) On primary (P) 


Multiple polarity (M) In cascade (3) | On secondary High-frequency 
Returned to (S) (H) 

line at primary Low-frequency 
frequency (4) (L) 


Series (Se) 


Shunt (Sh) 


mutator, method of magnetization, and method of con- 
necting circuits. It was pointed out that each of these 
characteristics may be sub-classified as indicated in the 
accompanying table. By using the letters representing 
each characteristic a dynamo might therefore be classi- 
fied in a very simple and concise way; for instance, 
C-A1-P-L-Se would represent a direct-current series 
machine, and V-A1-P-H-Se a repulsion motor. 

; Discussion 

The discussion was participated in by Messrs. C. A. 
Adams, Cambridge; A. S. McAllister, New York; H. M. 
Hobart, Boston; C. R. Underhill, New Haven, and V. A. 
Fynn, St. Louis. 

Professor Adams explained that both papers had been 
prepared at the request of the standardization committee 
of the Institute in order to serve as a basis for determin- 
ing the classification to be adopted by the committee. 

Dr. McAllister called attention to the statement by 
Mr. Creedy that “an elliptic-field machine must neces- 
sarily have a commutator,” and stated that the so-called 
single-phase induction motor is an elliptical-field ma- 


chine. For this machine Mr. Creedy has provided no 
classification. He stated that the basis for Mr. Fynn’s 
classification is absolutely fundamental and is the one 
least subject to confusion in interpretation. 

Mr. Hobart claimed that Mr. Fynn’s names are 
merely abbreviated definitions of the machine and are 
too long for practical use. He suggested the designa- 
tion of the various types by the names of individuals 
identified with their invention or introduction. 

Mr. Underhill stated that use could be made of the 
Taylor letter and numeral method in the designation of 


motor types, as is now done in designating types of 
electromagnets. 


Introduction of Honorary Vice-President and President- 
Elect 


At the opening of the session on Wednesday evening 
President Paul M. Lincoln formally introduced Prof. 
Harris J. Ryan of Leland Stanford, Jr., University, 
California, who is serving as honorary vice-president to 
represent the Institute during the Panama-Pacific In- 
ternational Exposition, San Francisco, and President- 
elect John J. Carty, New York. 

In responding, Professor Ryan, who attended the con- 
vention not only as honorary vice-president but also as 
section delegate from San Francisco, called attention 
to the former isolation of the West from the East and 
said that the opening of the Panama Canal and inaugu- 
ration of transcontinental telephone service have served 
to unite the West with the East and to make the prob- 
lems of the one the problems of the other. And in the 
solution of these problems, continued the speaker, per- 
sons in both sections of the country are now.equally in- 
terested. 

Mr. Carty pointed to the excellent results accom- 
plished in Institute affairs during the administration of 
President Lincoln who, he said, had displayed remark- 
able wisdom in the selection of members for the various 
committees to whom the work of the Institute is dele- 
gated. Harmonious co-operation has been in evidence 
on all sides. President Carty declared that the most 
striking feature of the electrical industry at the present 
time is its solidarity as proved by its stability during 
national business depression and international con- 
fusion. 

To President Lincoln Mr. Farley Osgood presented on 
behalf of the whole Institute membership the past- 
president’s badge as a token of appreciation of the 
excellent service rendered by him while in office. 


Joint Session with I. E. S. 


After the introduction of Honorary Vice-president 
Ryan and President-elect Carty, President Lincoln 
announced that the formal business session would be 
conducted under the joint auspices of the American 
Institute of Electrical Engineers and the Illuminating 
Engineering Society. He introduced President A. S. Mc- 
Allister of the Illuminating Engineering Society, who 
then presided at the meeting. At this session Past- 
president Preston S. Millar of the Illuminating Engi- 
neering Society delivered an illustrated lecture on “The 
Effective Illumination of Streets,” which was accom- 
panied by a demonstration of good and bad street illu- 
mination by means of models of streets of different 
surfaces. 
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For purposes of analysis streets were divided into six 
classes. The author then pointed out that general ap- 
pearance and the discernibility of surface irregularities 
and large objects are the results which should be aimed 
at in illuminating streets. Large objects become most 
discernible when there is a sharp contrast between them 
and the background, while small objects are most easily 
perceived by the shadows they cast. Too much emphasis 
should not be laid on the intensity of illumination, as 
this is not so important as the silhouette effect which 
will be produced. When streets are smooth and highly 
polished the surfaces between lamps appear almost as 
bright as those directly under the units owing to specu- 
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ness of street surfaces and surroundings and reducing 
the brightness of light sources moderately throughout 
the angles at which they are viewed. 

The effectiveness of street illumination depends on 
the intensity of light on the street, brightness of the 
street surface, visual angle between lamps and street 
surface, extremes of contrast encountered, contrast pro- 
duced on street surface and objects on the street, portion 
of total field of view illuminated, and the appearance of 
the installation by day and night. A table was given to 
point out that each one of these variables depends on 
four or more installation factors. Other data regard- 
ing several types of lamps now used showed that the 


DATA ON DIFFERENT CLASSES OF STREET-LIGHTING INSTALLATIONS 








DESCRIPTION OF STREET INSTALLATION 
| - —— Build- 
City and Street | | Lamps Accessories ing 
Width of No. of Linear Spacing i Fronts 
Roadway Kind of Lighting if Feet Height, Location Kind of Mount Lighted? 
in Feet Buildings Units Along One Curb |_ in Feet 
Pittsburgh, Pa. 36 Business 50 Approx. 80 | 18 Both curbs— Brackets on 6.6-amp. direct- Medium Yes 
Fifth Avenue structures opposite trolley poles current alabaster globes 
ornamental 
luminous are | 
' 
Pittsburgh, Pa. 47 90 69 24 Both curbs— Ornamental Alternating- Alba globes 
Federal Street staggered posts current series 
flame, arc, white 
| electrodes | 
Chicago, IIl. 42 Business 102 94 25 Both ecurbs— Ornamental Alternating- Alba globes Yes 
Dearborn Street structures staggered posts current series 
flame arc lamps 
Rochester, N. Y. 80 Business 222 100 144 Both curbs— Ornamental |6.6-amp. inverted Alabaster 
Main Street structures opposite, main posts magnetite globes 
section— 
staggered outside 
Hartford. Conn. 90 ft. bet. Business Approx. 82 | 112 14 Both eurbs— Twin-lam 600-ep. gas-filled | Novulux, Form 1 
we. : PE Pp 
Main Street. bldg. lines structures (twin lamp staggered ornamental posts | tungsten lamps 
Washington, D.C. 109 All kinds 123 100 15 Both curbs— Ornamental 6.6-amp. inverted) 23-in. segmented Well 
Pennsylvania Avenue staggered posts magnetite— alabaster globe— 
standard electrode, dense upper, 
medium lower 
hemisphere 
New York, N. Y. 60 Business 200 100 19 Both curbs— Twin-lamp 120-volt, 400- Light Carrara Yes 
Fifth Avenue structures (2 per post staggered ornamental posts} watt multiple globes 
(25th to 58th Streets gas-filled 
tungsten lamps 
Corning, N. Y. Business 100 134 Both eurbs— Ornamental 400-cp., 15-amp. | C. R.I. globe and 
Market Street structures opposite | posts gas-filled translucent glass 
| tungsten lamps reflectors 
Rochester, N. Y. 50 Residences 56 400 7} Both curbs— Ornamental 1000-ep. gas- Alabaster 
Lake Avenue staggered posts filled tungsten globes 
lamps 
Milwaukee, Wis 92 Business | 92 19: Both curbs— | Bracket on 4-amp.d.c.series! Light alabaster | Yes 
Grand Avenue structures opposite trolley pole ornamental globes 
luminous are— 
long life electrodes 
New York, N. Y. 80 Apartment | 79 105 22 In center of block Ornamental 120-volt, 400- |Special ventilated 
Seventh Avenue buildings | (on center isle); posts watt multiple unit—light 
(110th to 136th Sts.) on curb of inter- gas-filled Carrara globe 
secting streets at tungsten lamps 
| house line of 
cross-street 
intersection 
Chicago, Ill. 36 Residences 220 22 East curb Ornamental 600-cp. gas-filled Alba globes No 
Troy Street. posts tungsten lamps 
| 
Washington, D.C. 50 ft. Residences | 246 120 104 Both curbs— | 5.5-amp. series 16-in. Alba 
Sixteenth Street 160 ft. staggered | gas-filled globes 
bet. bldg. | tungsten lamps 
| 


lines) 


lar reflection. When it becomes recognized that street 
surfaces should pxoduce specular reflection, important 
alterations will have to be made in some of the theories 
which have prevailed regarding street lighting. 

In commenting on the location of lamps, Mr. Millar 
pointed out that the glare of light sources will be con- 
siderably less disagreeable if they are placed on the 
boundaries of the field of vision or if the contrast be- 
tween the light sources and the rest of the field of vision 
is reduced. The latter condition will obtain if the 
streets produce specular reflection or if light-colored 
buildings face the street. To produce the right psycho- 


logical effect, Mr. Millar advised increasing the bright- 


| approx. 75 watts 


candle-power of flame-are and multiple gas-filled lamps 
depreciates 20 to 25 per cent throughout their life, 
whereas the candle-power of magnetite and series gas- 
filled lamps does not change appreciably. 

In outlining present practice it was pointed out that 
high-intensity lamps are being used for street illumi- 
nation, and cluster fixtures have yielded in favor of 
single or twin-lamp fixtures. Attention was called to 
the fact that specular reflection will be produced in a 
more favorable direction by placing high-intensity lamps 
over the center of a street than by mounting small 
illuminants at less height over the curbs. Another 
reason for using few high-intensity lamps, the author 


64 ELECTRICAL WORLD 


declared, is that they give unidirectional light and thus 
enhance contrast, whereas several small units produce 
multidirectional light and thereby reduce the discerni- 
bility of objects. Attention was called to the fact that 
devices for producing asymmetrical light distribution 
have been produced but have not received the extensive 
trial that their theoretical advantages appear to warrant. 

Where it is desirable to give a street a wide appear- 
ance and illuminate building fronts and sidewalks at 
the same time, it may be advisable to mount the lamps 
over the curbs, whereas if illumination of the roadway 
is more important, the light sources should be prac- 
tically over the center of the street to afford the specular 
reflection in the most favorable direction. Around a 
lamp which has a dark background there is a zone of 
halation within which objects tend to become invisible. 
It is, therefore, very important that lamps be mounted 
high enough to bring this zone of glare out of the direct 
line of sight. Lamps may be placed as low as 14 ft. to 
18 ft. over curbs with satisfactory results where they 
are backed by light-colored buildings. 

Attention was called to the disadvantages of installing 
lamps on the inside of curves in roads, much better 
results being obtained when the light source is on the 
outside of the curve. To avoid ineffective results due 
to multidirectional light, which reduces contrasts, spac- 
ings need to be greater when the lamps are staggered 
along both curbs than when they form a line along one 
side or over the middle of the street. 


Discussion 


The paper was discussed by Messrs. H. W. Fisher, 
Perth Amboy, N. J.; Charles R. Underhill, New Haven; 
G. H. Stickney, Harrison, N. J.; A. T. Baldwin, Cleve- 
land; H. L. Wallau, Cleveland; Chester A. Davis, Cam- 
bridge; H. Magdsick, Cleveland; D. C. Jackson, Boston; 
W. R. Moulton, Baltimore; L. D. Nordstrum, Fort 
Wayne; John B. Whitehead, Baltimore, and Peter 
Junkersfield, Chicago. 

Mr. Stickney called attention to the fact that there 
are many features other than efficiency which must be 
taken into consideration when determining the relative 
merits of different systems suitable for street lighting. 

Mr. Nordstrum stated that the magnetite lamp had 
proved highly satisfactory at Fort Wayne, Ind. 

Professor Jackson said that large lighting units are 
much preferable to small units for many problems in 
exterior lighting. He expressed the opinion that the 
limit of development in illuminating engineering has 
not yet been even approached, and claimed that what is 
most needed is the education of electrical engineers 
along the lines of illumination. 

In reply to criticisms of his comparisons of various 
arc and incandescent lamps, Mr. Millar stated that, 
since some of the speakers claimed that his comparisons 
were too favorable to one side and others said that 
they were too favorable to the other side, he himself 
believed them to be just about right. 


Electric-Railway Contact Systems 


Only one formal convention session was held on 
Thursday, July 1. This was devoted to the general sub- 
ject of contact systems for electric railways. Six papers 
were presented, relating to the construction, operation, 
maintenance and cost of some of the most important 
overhead and third-rail contact systems of the United 
States. Difficulties which have been encountered with 
certain types of construction were described and the 
methods of overcoming them were outlined. 

In the opening paper Mr. Charles H. Jones described 
the various factors which enter into the construction, 
operation and mz:atenance of top-contact, unprotected 
rails upon which the gravity-type of collecting device is 
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used. He took up the subject under the following sub- 
divisions: Weight of rail, quality of rail, insulating and 
supporting the structure, bonding and jointing, anchor- 
ing, special work required, method of connecting at 
crossings, and cost of installation and maintenance. 


Third-Rail and Trolley Systems of West Jersey Railroad 


In the paper by Mr. T. V. B. Duer there were given 
details of the cost of construction of the contact systems 
of the West Jersey & Seashore Railroad as originally 
installed and as subsequently modified and extended. 
Among the parts described were the third-rail, insula- 
tors, rail-protectors, joints and bonds, and trolley struc- 
ture. Operating experiences were also related on the 
subjects of creepage of rails, sleet formation on rails, 
deterioration of bonds, and detention of trains caused by 
failure of the contact system. Data were also given on 
the cost of maintaining various contact structures and 
on the resistance of conductor rails and running rails. 


Overhead Contact Systems—Construction and Cost 


Mr. Paul Lebenbaum described in detail the 1550- 
volt overhead contact system used on the Portland di- 
vision of the Southern Pacific Company. Data were 
given on the cost of handling and preparing poles for 
erection, cost of equipping them to carry the conductors, 
and the material and labor required for maintenance. 

Under the above title, Messrs. D. J. Amberg and F. 
Zogbaum summarized the experiences of the New York, 
New Haven & Hartford Railroad and the New York, 
Westchester & Boston Railway. That section of the 
paper prepared by Mr. Amberg was divided into five 
sections relating respectively to catenary systems, sup- 
porting structures, sectionalization, special construc- 
tion, and cost data. In the first section were described 
the double, compound and single catenary systems em- 
ployed on the New Haven system. The conditions for 
which each type are best adapted were also outlined. 
The supporting structures used on the main-line tracks 
carry the transmission lines, feeders and signals as 
well as the contact wires. Cross-span construction has 
been used in all yards, but poles with brackets are em- 
ployed on single-track sections and industrial sidings. 
Sectionalizing stations are located at the principal cross- 
overs and are equipped with outdoor-type oil switches 
controlled by relays. At the sectionalizing points are 
used two types of catenary gaps, rigid and flexible. 

In his contribution Mr. Zogbaum pointed out that 
periodic inspection of contact wires and transmission 
systems may forestall possible failures. Although on 
some roads it has been found advisable to stagger the 
contact wires in order to make pantagraph shoes last 
the maximum length of time, this expedient has not been 
thought necessary on the Westchester road. Attention 
was called by the author to the need of allowing for the 
swaying movement of trains on curves. 


Contact System of the Butte-Anaconda Railway 


An outline of the study made before selecting the 
contact system used on the Butte, Anaconda & Pacific 
Railway was given in the paper presented by Mr. J. B. 
Cox. This outline was followed by descriptions of the 
modified pantagraph collector, special hangers, pull-offs, 
and other line material which tends to add unevenly 
distributed weight or local stiffness to the wires. At- 
tention was called to means provided for swinging the 
trolley wires out of the way on one section of the line 
so that derricks can be operated on cars. The methods 


of sectionalizing lines, constructing trolley-wire junc- 
tions at switching points, and crossing over foreign 
railroads were described. Data were given on the cost 
of electrifying the road, unit cost of labor, maintenance 
of distribution expense, and wear of trolley wire and 
Some of the difficulties experienced with the 


collectors. 











JULY 10, 1915 


contact system were outlined, and methods adopted to 
overcome them were cited. The paper was concluded 
with data on the voltage drop and energy consumption 
with different trains. 


Contact Conductors and Collectors 


The conditions required for successful current col- 
lection were discussed in a paper entitled, “Contact 
Conductors and Collectors for Electric Railways” by 
Mr. C. J. Hixson. In the discussion collectors were di- 
vided into two general classes, contact-rail collectors 
and trolley-wire collectors, and then further subdivided 
into third-rail shoes, overhead shoes, center shoes, 
underground shoes, roller trolleys, and slider trolleys. 
The service to which each type is best adapted was 
pointed out. The relative advantages of direct and mes- 
senger suspension of contact wires were also discussed. 
The author showed that uniform flexibility of contact 
wires is essential to successful current collection, pre- 
senting curves to show how the wires are deflected by 
collectors passing along them. Other curves were shown 
indicating the rapidity with which different types of 
collector supports respond to changes in conductor ele- 
vation, variations in contact pressure with changes in 
position of the collector support, wear occurring with 
sliding contacts, and trolley-wire displacement due to 
wind. 

Discussion 


The railway contact papers were discussed by Messrs. 
D. C. Jackson, Boston; L. D. Nordstrum, Fort Wayne; 
George R. Hill, Schenectady; H. M. Hobart, Schenec- 
tady; A. S. McAllister, New York; R. L. Allen, Syra- 
cuse; D. D. Ewing, Lafayette; J. V. B. Duer, Ferdinand 
Zogbaum, J. B. Cox and C. J. Hixson. 

Professor Jackson, who as chairman of the electric- 
railway committee of the Institute had read the paper 
by Mr. Jones on account of the absence of the author, 
expressed the opinion that the problems encountered in 
heavy electric-railway work in this country differ so 
markedly from those solved by foreign engineers that 
American engineers are forced to “work out their own 
salvation” rather than depend upon aid from abroad. 

Mr. Hill stated that the wear on a dry contact is 
from twenty to fifty times as great as that on a lubri- 
cated contact. It is highly important to take into con- 
sideration the reaction voltage in the rails as affecting 
the opening of the circuit. To counteract this effect it 
is at times found necessary to install surge protectors. 

Mr. Hobart outlined a type of protected third-rail 
developed by Mr. J. A. F. Aspinall for use in England. 
The rail is of the side-contact type without roof. In 
reply to a question by Dr. McAllister as to the effect 
of sleet, Mr. Hobart stated that no trouble had been 
encountered in this respect. Professor Jackson re- 
marked that England is so free from sleet that the 
sleet problem can be ignored, whereas in America sleet 
constitutes one of the most serious difficulties en- 
countered. 

In reply to a question by Mr. Allen, Mr. Zogbaum 
said that wood has proved as reliable as porcelain as an 
insulating material for railway service. 

Professor Jackson stated that tests have been begun 
in Boston looking toward the accurate determination of 
the self-induction and skin effects in third-rails. 


A Simple Method of Determining Phase Displacement in 
Series Transformers 


Several methods of ascertaining the phase displace- 
ment in series transformers by means of ordinary port- 
able instruments were described in a paper on “The 
Phase Angle of Current Transformers,” by Mr. Chester 
L. Dawes. In each case the series transformer under 
test, an ammeter and a bank of lamps are connected in 


bo 
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series with one phase of a three-phase alternator. Watt- 
meters, voltmeters and ammeters are used in the auxil- 
iary circuits. By the first method the lamp bank is 
split so that a portion of the current can be sent through 
an ammeter and the series coil of a wattmeter, while a 
series circuit consisting of the shunt coil of the watt- 
meter and a condenser or inductor are connected across 
the remainder of the load. The condenser or inductor 
is employed to reduce the power-factor of the load sup- 
plied through the series transformer so that the phase 
angle will be increased. Each of the instruments is 
then read and the power-factor angle determined by 
the formula 
W, 
El, 
When this has been done the series circuit of the 
wattmeter, including the ammeter before mentioned, is 
connected with the secondary of the series transformer, 
heretofore short-circuited, and the potential circuit left 
unchanged. The current through the wattmeter and the 
generator voltage are then adjusted to the same values 
as before, and the wattmeter is read again. The dif- 
ference between this reading and the former one will be 


6 = cos” 
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CONNECTIONS FOR DETERMINING PHASE DISPLACEMENT IN 
SERIES TRANSFORMERS 


due to the phase displacement in the transformer, so 
that the following will hold true: 
W, = E],cos (8+ 8), where 8 is the phase angle. 


W. W 
(0-+ 8) = cos*—? = cos*—_2. 
Then (6+ 8) = cos BT = 88a 


z 2 a 


s : a 
Solving with 6 = cos” ET gives 


4 
x 2 


. W, a 
8 = cos EI. cos EI: 
Corrections were given for the error of phase of the 
part of the primary current which passes through the 
wattmeter, and separately for the error of phase in the 
primary caused by the fact that the primary current is 
not exactly in phase with the voltage used to supply 
the wattmeter. Another method was described in which 
these corrections are obviated by changing one of the 
connections. Still another method was described in 
which the use of condensers or inductors was eliminated 
by connecting the shunt coil of the wattmeter with a 
different phase from that with which the load was con- 
nected. The apparatus and connections required in 
this method are illustrated herewith. Instruments A, 
and W, should be similar in characteristics to A, and W, 
respectively, and are used to serve as a check on unbal- 
ancing of the load only. In the position shown 


Ww 
EI 
To obtain cos (6+ $) the series circuit of A, and W 


is interchanged with that of A, and W,. From these 
values 8 can be determined. Results obtained by each 


= cos 9. 
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of these methods were given. They were checked by 
measuring the phase angles of the transformers with 
the Drysdale alternating-current potentiometer. 


Calibrating Series Transformers with Mutual Inductors 


The design, manufacture and method of assembling 
apparatus for measuring the transformation ratio and 
phase displacement of series transformers were points 
discussed by Mr. Charles Fortescue in his paper 
on the calibration of series transformers. The 
apparatus used consisted of two ring-shaped mar- 
ble-core mutual inductors connected with the series 
transformer under test, and a synchronous contactor 
and galvanometer. The advantages of this equipment, 
the author pointed out, are its use for numerous other 
purposes; it is highly sensitive but not affected by 
stray fields, and the mutual inductors can be designed, 
manufactured and calibrated with less expense than 
reliable non-inductive resistors used for similar pur- 
poses. Methods of conducting several tests with this 
apparatus, such as measuring transformation ratio and 
phase displacement of series transformers, and deter- 
mining mutual inductance, self-inductance and alternat- 
ing-current resistance, were explained. 


Discussion 


The combined discussion cn the papers by Mr. Dawes 
and Mr. Fortescue was participated in by Messrs. G. A. 
Campbell, New York; L. W. Chubb, Pittsburgh; C. H. 
Sharp, New York; J. R. Craighead, Schenectady; L. T. 
Robinson, Schenectady; C. W. Bates, New Haven, and 
the authors. 

Mr. Bates said that the results reported by Mr. Dawes 
were more accurate than the measurements upon which 
they had been based. 

Mr. Dawes stated that the range of application of his 
method is not limited since it can be applied to a trans- 
former of any current ratio. He remarked that the 
accuracy is not dependent upon the accuracy of the in- 
dicating instruments which as a matter of fact are em- 
ployed merely for showing constancy of conditions of 
tests. 

Mr. Campbell expressed the opinion that the method 
described by Mr. Fortescue will be employed extensively 
on account of its accuracy. He suggested the use of 
two dynamometers excited in time-quadrature voltages 
in time-phase with the testing current and in time-quad- 
rature therewith. 


Measuring Dielectric Losses with Cathode-Ray Tube 


The application of the cyclograph, or cathode-ray-tube 
wattmeter, to determining dielectric losses, the develop- 
ment of this instrument, some of the results obtained 
with it, and a study of dielectric losses, were described 
in a paper presented by Mr. John P. Minton, entitled 
“An Investigation of Dielectric Losses with the Cathode- 
Ray Tube.” The theory of the cyclograph was developed 
and its use as a power-factor meter was shown. All the 
tests embodied in the paper were made at sixty cycles 
with a generator which produced very nearly a sine 
wave. Measurements were made of dielectric losses, 
power-factors and leakage currents for varnished cloths 
and oil-treated pressboard. Curves presented showed 
the losses, power-factors and currents plotted against 
voltage, temperature and percentage of absorbed mois- 
ture. The results were then expressed in the form of 
empirical equations in which power-factor, current and 
losses are expressed as functions first of voltage, then 
of temperature, and finally of moisture. As a result of 
his investigations, the author concludes that for good 
insulation the current should vary directly as the applied 
voltage; that the losses show clearly the electrical value 
of an insulation; that the power-factor of insulation 
may vary from 2 to 99 per cent; that the watts do not 
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vary as the square of the voltage, but may vary from 
the 1.32 power to the 2.52 power of the voltage; that the 
weakening effects in insulation may increase as much 
as the fifth or sixth power of variations in temperature; 
that the weakening effects in pressboard, and very likely 
in other water-absorbent insulations, may also increase 
as much as the fifth or sixth power of the percentage of 
absorbed moisture. 


Discussion 


Mr. Minton’s paper was discussed by Messrs. H. W. 
Fisher, Perth Amboy, N. J.; A. S. McAllister, New 
York; Chester L. Dawes, Cambridge; F. W. Peek, Jr., 
Schenectady; Charles L. Fortescue, Pittsburgh; Harris 
J. Ryan, Palo Alto, Cal.; C. H. Sharp, New York, and 
the author. 

Mr. Fisher read a communication written by himself 
and Mr. R. W. Atkinson in which there were outlined 
methods of making tests on cables at Perth Amboy, and 
Mr. Dawes outlined tests being made at Cambridge. 

Dr. McAllister called attention to the fact that, since 
the loss in a solid dielectric was found to vary at a rate 
different from the second power of the voltage, probably 
a change was produced in the material by the variation 
in temperature in such a way as to vary the conductivity 
with changes in the voltage and the temperature. 

Mr. Peek presented a formula for representing the 
loss based on constant resistance in series with constant 
capacity variously proportioned and distributed through- 
out the material showing that the loss should vary di- 
rectly with the frequency and with the second power 
of the voltage. In relative values with a loss of five for 
glass the loss would vary between seven and ten in 
varnished cambric, and between two and fifteen in oiled 
pressboard. 

Professor Ryan outlined briefly the progress in elec- 
trical measurements made during the last thirty years. 
He remarked that Mr. Minton’s paper is chiefly notable 
in showing that the cathode tube is in a class by itself; 
in presenting simple expressions for the power factor 
and in collecting much valuable data concerning dielec- 
tric losses. He stated that without making any change 
whatsoever in the adjustments the cathode tube ar- 
ranged for sixty-cycle testing can be employed at once 
for 180,000-cycle testing. He expressed the hope that 
the tube would be made available to all persons who have 
use for it. 


Economic Operation of Electric Ovens 


Mr. Percy Wilcox Gumaer presented a study of the 
operation and design of electric ovens, with the view of 
determining some of the factors which will increase the 
popularity and economy of electric cooking. With cheap 
fuels and inefficient stoves, it makes little difference 
whether a particular article of food is cooked for half 
an hour at 200 deg. C. or for one hour at 150 deg. C., as 
long as the quality is satisfactory. With electric cook- 
ing, however, the temperature at which food is cooked 
makes a considerable difference in the cost of cooking. 
In order to determine the losses of energy in electric 
cooking and the best methods of preparing various arti- 
cles of food in electric ovens, tests were made on three 
commercial ovens and on an experimental oven. Each 
commercial oven was selected as representing a general 
type of electric oven in use for domestic cooking. The 
experimental oven was constructed by the author in 
order to obtain data on the characteristics of an espe- 
cially well-insulated oven. The temperature of the ovens 
was measured by means of copper-constantan thermo- 
couples. A number of experiments were made with 
roast beef, showing the times of cooking for “rare,” 
“medium rare” and “well done” roasts under five differ- 
ent temperatures, ranging from 100 deg. C. to 180 deg. 
C. Other experiments were made with biscuits, bread 
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and cakes. 
showing the most economical time of cooking of certain 
foods, concluded the paper. 


The results of the author’s experiments, 


Discussion 


The paper was discussed by Messrs. D. F. Henderson, 
Seattle; R. W. Pope, New York; H. L. Wallau, Cleve- 
land, and M. G. Lloyd, Chicago. 

Mr. Henderson stated that although the first cost of 
electric ranges is high, yet the cost of operation is not 
excessive, and they have proved satisfactory in Seattle 
where 100 ranges are in service. The cost for a small 
family is no greater than that of gas for the same serv- 
ice. 

Mr. Wallau stated that the cost of electric cooking 
service in Cleveland has been found to vary from $1.50 
to $2.50 per person per month. 

Dr. Lloyd called attention to the advantages of low- 
temperature cooking from the standpoint not only of 
economy in energy consumption but also in results ob- 
tained in the kitchen. He said that the automatic de- 
vices necessary for scientific cooking have already been 
developed and are now available on the market. 


Class Rates 


In his paper on “Class Rates for Light and Power 
Systems or Territories,” Mr. Frank G. Baum urged the 
principle of uniform rates throughout a system or terri- 
tory for different classes of service. Business, it is held, 
will develop most naturally if energy and demand 
charges are divided as nearly as possible in response to 
natural, normal costs, and the business of the various 
classes will develop most naturally if each class is made 
to bear its fair share of costs, having due regard for the 
fact that as a matter of policy it should be remembered 
that the low-class motor-service business promotes in- 
dustrial and agricultural activity and tends to build up 
a stable and prosperous community and hence indirectly 
increases also the lighting business. 

It is believed to be better for all concerned to have 
uniform average class rates with a sliding scale than a 
large number of different rates for each class. Under 
the system which is recommended rates would be inves- 
tigated and fixed by classes to correspond with the judg- 
ment of the rate-making body as to what is the proper 
rate for that class in consideration of the class of 
service, the different costs to different companies to 
supply that service, and the general question as to 
whether the particular industry of the class tends to 
develop other business and make for a prosperous com- 
munity or state. Class rates worked out for an entire 
system will necessarily be more stable than where they 
are worked out locally. Rates then would not change 
because a new substation or distribution system was 
installed at some local point, but would be determined 
for the entire system’s investment and operating con- 
dition. 

If each class of consumer is made to bear his equita- 
ble cost it is believed that the “‘value of the service” is 
brought naturally and automatically into account. Rates 
so determined will develop naturally all normal business. 
In regulating rates for different consumers in a city it 
has been found best and necessary to make uniform 
rates independent of the difference in cost due to differ- 
ent distances from the central station to the consumer. 

With consideration of the local situation in a town 
or district the tendency will be to disregard largely the 
effects of the local situation on the remainder of the 
system. This method accentuates the “cost of service” 
and practically ignores the “value of the service” or the 
“reasonableness of the rate” from the consumers’ stand- 
point. On the other hand, by consideration of the 
classes of business and an effort to determine average 
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class rates for the system, there will be a tendency for 
rate-makers to consider “‘value of service” and “reason- 
ableness of the rate” from the consumers’ standpoint. 
It is not a far step from the determination of average 
class rates for a system to a method of class rates which 
will make the rate for a given class of service the same 
even if the service is in different cities or is supplied 
by different companies. 

The application of uniform class rates for a system 
or territory will tend: (1) to make rates simple, fair 
and definite; (2) to make them equitable as between 
classes of consumers; (3) to make them uniform so as 
to cause them to become standard for similar condi- 
tions; (4) to produce economy in construction and 
operation, and hence, as a result of the above, (5) rates 
will tend to be reduced as the volume of business 
increases. 


Discussion 


Those who took part in the discussion of Mr. Baum’s 
paper (which was abstracted by Professor Hobart in 
the author’s absence) were Messrs. W. J. Norton, Chi- 
cago; H. L. Wallau, Cleveland; M. G. Lloyd, Chicago; 
S. N. Clarkson, St. Louis; E. L. Wilder, Rochester; J. W. 
Welsh, Pittsburgh; H. M. Hobart, Schenectady, and 
R. W. Pope. 

Mr. Norton contended that rate making is an art and 
not a theory. Existing rates are the growth of years, 
based on incomplete information. Great progress in 
rate making has been made in California and theoreti- 
cal rate making has been carried far there. It must be 
remembered, said the speaker, that theoretical calcula- 
tions are full of assumptions which cannot be checked. 
Expediency is an element in rate making. 

Mr. Wallau said that the advantages of uniform rates 
for class service are obvious, but the rates should recog- 
nize individual as well as class load factor. Mr. Baum’s 
method necessitates separate metering for lighting and 
motor service, whereas joint metering gives a pur- 
chaser the benefit of his own diversity of demand. 

Dr. Lloyd stated that most of the principles in Mr. 
Baum’s paper are well recognized, but he raised the 
question as to whether or not these rules would apply 
when two companies are operating in the same commu- 
nity. He believed that a company should be allowed to 
get a better return when its management is more ef- 
ficient. 

Mr. Clarkson considered that the conditions on the 
Pacific Coast, for which the paper was written, are not 
duplicated elsewhere. He thought that the class rate at 
any distance from the station depends upon local con- 
ditions. If the load is uniformly distributed the rate 
should be other than that for loads concentrated near 
the ends of the line. It is important to remember that 
cost of energy is only a part of cost of service, and that 
it is service which is sold. 

Mr. Wilder stated that it is important in rate making 
to furnish an economic motive to improve the load- 
factor. The use of household devices does improve the 


_ load-factor, and rate schedules should furnish an in- 


centive to use such devices. He also described as an 
example of off-peak load development, the case of a 
factory which, in slack times, is able to adjust its work 
to an off-peak power schedule and thus reduce its elec- 
tricity costs. 

Mr. Hobart said that he agreed in the main with the 
author’s recommendations but declared that all that can 
be done is to set forth the general proposition. There 
are matters other than load-factor which affect cost, as, 
for example, power factor. There is no great need that 
each customer should pay exactly his share of the cost. 
The community must be equitably served and the cor- 
poration provided a fair return. 
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Cost of Electric Pumping for Irrigation 


Results Obtained on South Side Unit of Minidoka Project of United 
States Reclamation Service—Electricity Supplied at Cost 


















much and more upon the annual cost of opera- 

tion and maintenance as it does upon the original 
or construction cost. These annual costs, of course, de- 
pend upon a great many factors, and there are wide 
variations on projects which obtain their water supply 
by direct diversion into gravity canals. When it is 
necessary to pump the water, many more factors are 
added, and among them the most prominent are the cost 
of power, height of lift, and size and type of pumping 
plant. 

The largest pumping scheme yet undertaken is that 
of the United States Reclamation Service known as the 
South Side Unit of the Minidoka Project. It includes 
about 48,000 acres of land along the Snake River in the 
vicinity of Burley and Marshfield, Idaho. Data showing 
the cost of pumping on that project has been placed at 
our disposal by Mr. Barry Dibble, electrical engineer 


Tom success of an irrigation project depends as 





FIG. 1—IRRIGATED OAT FIELD NEAR MARSHFIELD 
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FIG. 3—IRRIGATION PUMPING STATION 
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ELECTRIC IRRIGATION SCENES ON THE MINIDOKA PROJECT IN SOUTHERN IDAHO 


in charge, from a paper prepared for the Idaho Society 
of Engineers. 

Water is raised by large pumping stations up three 
30-ft. steps. At each level some water is taken out for 
the lands that can be covered. The power required is 
the same as though all the water were lifted to an aver- 
age height of 66 ft. to 69 ft. 

Electricity is supplied from a power plant utilizing a 
46-ft. fall in the Snake River at Minidoka Dam. En- 
ergy is transmitted about 11 miles from the power 
house to the pumping stations over 33,000-volt trans- 
mission lines. Power-house and transmission lines are 
operated as part of the project, and energy is supplied 
to the pumping station at cost. Part of the output is 
used for some small pumping stations across the river 
on the North Side Unit and part supplies the electricity 
needed by the towns and farms within reach. In winter 
a large amount of energy not then needed for irrigation 





FIG. 4—A FARM SCENE NEAR BURLEY 





FIG. 5—DISCHARGE FROM PUMPING STATION NO. 1 





FIG. 6—POWER HOUSE AND SHOP BUILDING 
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is used in the towns for heating the stores and houses 


(ELECTRICAL WORLD, May 23, 1914). 


The sale of this 


energy is a material help in reducing the charges 
that are placed against the pumping load. 
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FIG. 7 





The South Side Pumping Unit has been operated since 
1909, long enough to permit of an interesting record. 
However, in studying the figures, attention is called to 


the fact that only a small 
portion of each plant was in 
use in 1909 and the main in- 
stallation was not completed 
until early in 1912. 

On the Minidoka Project 
depreciation has not been 
collected, and interest is not 
included because no _ inter- 
est is charged on the money 
invested in the project. 
What it would amount to 
may be readily calculated by 
applying any rate to the in- 
vestment chargeable to the 
South Side Unit, which in 
round numbers is $1,000,000. 
About one-half of this sum 
is the cost of the pumping 
stations. The remainder 
represents the proportionate 
cost of power house and 
transmission lines. 

Table I gives the annual 
cost at the power house. 
This plant has a rating of 
10,000 hp. The station is 
regularly operated with two 
men on a shift, three shifts 
in a day. A foreman and as- 
sistant have general charge. 


All the figures given for 1914 are for the year Dec. 1, 


1913, to Nov. 30, 1914. 


Although over 30,000,000 kw-hr. was generated in 
1914, less than 25,000,000 kw-hr. was accounted for in 


useful service. 
and transformers. 
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The rest was lost in transmission lines 
Therefore there is quite a differ- 


ence between the cost per kilowatt-hour delivered and 
the cost per kilowatt-hour generated. For 1914 the dis- 


Transmssion Lin@s-<-- 
Canal 


Railroad —__—- 





MINIDOKA PROJECT OF UNITED STATES RECLAMATION SERVICE 


tribution was as shown in 
Table II, the cost per kilo- 
watt-hour delivered being 
$0.0012. 

The transmission lines on 
the project now form a 
system of about 65 miles, 
the operating costs of which 
are all kept together. Two 
linemen do most of the work 
on this system and in addi- 
tion take care of 150 miles 
of telephone line and some 
construction. The costs are 
given in Table III. 

Some of the features re- 
quire for their use much 
longer transmission lines 
than others, and the costs 
are, therefore, divided on a 
mileage basis. The result 
for 1914 is given in Table 
IV. These figures show as 
chargeable to the South Side 
Unit: 


Power-house cost per kw.-hr. de- 
livered... $0.00120 
Transmission cost ‘pe r kw.-hr 
delivered 0.00020 
Total cost per kw.-hr. deliv- 
ered at South Side pumping 
stations. . $0.0014 


This, of course, represents the cost of delivering a 
very large block of energy at high voltage and should 
not be considered as the cost of delivering in retail 





FIG. 8—INTERIOR OF MINIDOKA POWER HOUSE 


quantities, which would naturally be much greater. 

The peak delivered to the South Side pumping station 
during 1914 was approximately 6300 kw. The gross 
cost of this delivered power was: 
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en oS OS cou wale nnn ® Gawler eins $20,739.00 
enn Or UIIONON TG eg. ov chanson eenadecwecneesews 3,475.00 
Total for energy delivered. ase RW i dex Wiad ata wR a aa a died $24,214.00 
Per horse-power of season’s peek load . Ph haa haa a ee eee 2.88 


If interest on the investment in power plant and 
transmission lines, say at 6 per cent and amounting to 
$30,000, be added to these figures, it would increase 
the cost by $3.58 per hp, making a total of $6.46 per hp 
of peak demand for the season. 

The three South Side pumping stations are operated 
exclusively for the benefit of the South Side Unit. Some 


TABLE I—POWER HOUSE—OPERATION, MAINTENANCE 
AND DEPRECIATION CHARGES 


Gross Cost Per Kitowatr-Hour GENERATED 
Kilowatt —§ ——@A _  — cc —“- 
Year Hours 
Generated Operation Operation 
and Main- Depre Total and Main- Depre Total 
ciation ciation 
tenance tenance 


1909..., 2,757,000) $5,197.00 $2,229.00 $7,426.00 $0.00187 $0.00082 $0.00269 
1910 10,000,000 8,949.00) 8,805.00) 17,754.00 0.00090 0.00088 0.00178 
1911. ..|18,202,000 10,156.00) 12,856.00) 23,012.00, 0.00055 0.00072 0.00127 
1912 . . 20,092, 800 12,613.00) 14,057.00) 26,669.00; 0.00063 0.00070 0.00133 
1913... |25,661,420 16,028.00) 14,100 00; 30,128.00 0.00062 0.00055 0.00117 
1914. . .|30,069,993, 15,191 00| 14,615 00 29,806.00; 0.00051 0.00048 0.00099 


TABLE II—DISTRIBUTION OF ENERGY IN ‘1914 





Kilowatt-Hours Amount 
Pumping, South Side Unit. . Seas 17,314,700 $20 , 739.00 
Pumping, North Side Unit........ 242,848 292.00 
Pumping for drainage........... 1,026,824 1,228.00 
Drainage construction... ... 715,235 856.00 
Sold to consumers........ ; 5,593,678 6,691.00 
NEE 5 cosh eds ewes ry 24 893 , 285 7 29 , 806. 00 


TABLE III—TRANSMISSION LINES—OPERATION, MAINTE- 
NANCE AND DEPRECIATION CHARGES 


Gross Cost | Per Krtowart-Hour DELtveREp 
| Kilowatt-_ ;§ ————->$__-._ —-—-—__—_— 
Year Hours | | 
| Delivered | Operation | Operation | 
| and Main- —— Total | and Main- — Total 
| tenance | | tenance | 


1909. . | 2,250,000) $775.00 | $846.00 $1,621 00 | | $0 00034  $0.00038 | $0.00072 
1910... | 8,867,275, 779.00 1,907.00 | 2,686 00 | ' 0.00009 | 0.00021 | 0.00030 
1911... 14,445,000) 3,317.00 | 2,019.00 | 5,336.00 0.00023 | 0.00014 | 0.00037 
1912... 17,788,175) 2,441.00 | 3,611.00 | 6,052.00 | 0.00014 | 0.00020 | 0.00034 


1913... 23,316, 295| 1,780.00 | 4,178.00 | 5,958.00 | 0.00008 0.00018 | 0.00026 


1914... 24,893,285| 2,394.00 | 5,147.00 | 7,541.00 | 0.00009 | 0.00021 | 0.00030 


interesting work has been done within the past year, 
increasing the capacity of the pumps. This work has 
resulted in the supply of 30 per cent more water at very 
little additional expense. Some of the changes were 
completed for the season of 1914 and gave capaci- 
ties of 665, 550 and 325 cu. ft. per second, respectively 
for the three stations. One man is required to operate 
each station on each shift. A foreman has general super- 
vision of all the stations and has one or two helpers to 
keep the machinery in shape. Late in the summer extra 
men are usually needed to rake the moss and weeds 
from the trash racks. 

After the pumping season all machinery is thoroughly 
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overhauled, and most of the crew is then laid off or 
transferred to other work. Since 1910 the amount of 
land irrigated and the water pumped has very greatly 
increased, but, as will be seen from Table V, the cost of 
operation and maintenance has not materially changed. 
The depreciation item has increased, however, with the 
addition of new machinery. For ready comparison with 
other plants the unit of cost has been taken as the acre- 
foot lifted 1 ft. high, or the “foot-acre-foot.” 

To get at the amount by which the running costs of 
this project are increased because pumping is necessary 


TABLE IV—COSTS FOR 1914 ON MILEAGE BASIS 


1 


Kilowatt- | Per Kilo- 





Hours Gross watt-Hour 

| 
Pumping, South Side Unit.........| 17,314,700 | $3,475.00 $0.00020 
Pumping, North Side Unit......... 242 ,848 423.00 0.00174 
Pumping for drainage.............| 1,026,824 1,028.00 0.00100 
Drainage construction............. 356 , 370 158.00 0.00044 
Sold to consumefS..... oi. cccccccs 5,593,678 2,457.00 0.00044 





WORN 0k ca pice eee eskees seen eee ewes | $7,541.00 $0. 00030 


TABLE V—SOUTH SIDE PUMPING STATIONS—OPERATION, 
MAINTENANCE AND DEPRECIATION CHARGES 





Cost PER 
Gross Cost “Foot-AcrE-Foor”’ 
| Average ‘‘Foot- _— — 
Year _ , Lift, Acre- | | 
Feet Feet” Opera- | Opera- | 


tionand Depre- | Total tionand | Depre- | Tota 
Main- | ciation | Main- | ciation | 
tenance | tenance | 








1909.| 23,300, 66.0 1,537,800 7,055 2,528 9,583 $0 00460 $0 00166 $0 .00626 
1910. 69,900 65.7 | 4,582,430 11,404 | 10,226 |21,630| 0.00250) 0.00223) 0.00473 
1911. 98,200' 65.6 6,441,920 10,668 | 13,955 24,028 0.00165; 0.00220, 0.00385 
1912.| 99,500' 66.0 | 6,567,000 14,849 | 17,400 32, 249) 0.00226) 0.00265; 0.00491 
1913. |118,688| 68.0 | 8,070,984) 12,494 | 17,428 29, 922) 0.00155' 0.00216; 0.00371 
1914. 147,212) 69.2 10, 187,070 14,239 17,993 32,232| 0 00140, 0.00177| 0.00317 





TABLE VI—EFFECT OF PUMPING ON RUNNING COSTS 











Operation } 
Item and Depreciation | Total 
Maintenance 
PNNNIRS iis i ncduicrctecneate $10,570.00 | $10,169.00 | $20,739.00 
Transmission lines................] 1,103.00 2,372.00 | 3,475.00 
Pumping stations................. |_14,239.00 14,239.00 | 17,993.00 | 32,232.00 
OM cites usceawabcuceeens | $25,912.00 | $30,534.00 "534.00 | $56,446.00 
Cost per foot-acre-foot............- | $0.00254 | $0.00300  $0.00554 
Gest pet OWPOFOOt. 6c kis kecccccses 0.176 0.207 0.383 
Cost per acre in project (48,000)... | 0.54 | 0. 636 1.176 
Cost per acre irrigated (35,788). .... 


0.725 | 0.854 1.579 





all the items due to this feature can be combined. 
Using 1914 as an example, the results in Table VI are 
obtained. 

As has been noted above, only items included in the 
first column are charged to the Minidoka settlers. It 
may be in this case that the increase in the outside 
sale of energy in the winter time will help to keep down 
the increase in charges which would otherwise occur 
when the time comes that depreciation has to be reck- 
oned with. 

It may be added that the annual cost of operating and 
maintaining the canals and laterals, for getting the 
water to the land, amounts to about 75 cents per acre 
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of irrigable land in the project. 
included in the project were not irrigated last year, but 
their coming in will not materially affect the costs. 
Included in the North Side Unit of the Minidoka 
Project are a number of small pumping stations of vari- 


About 12,000 acres 





FIG. 9—MOTOR ROOM, PUMPING STATION NO. 2 


ous types. These have not been operated long enough to 
make the cost data of much present value. In general, 
it is to be expected that the cost of pumping will be 
greater per foot-acre-foot with the smaller plants. 


Artificial Daylight in Practice 
By M. LUCKIESH* 


It has long been known that ordinary artificial 
illuminants differ greatly in spectral character from 
daylight, and many attempts have been made to com- 
bine the former or to alter them by means of colored 
media in order to produce artificial daylight. However, 
until recently such units have been unsatisfactory for 
general purposes because the colored medium was either 
perishable or insufficiently accurate in its selective 
transmission. Last year there were developed artifi- 
cial daylight units which have proved satisfactory in 
long practical tests—the final criterion of acceptability. 
The development of the colored glass for converting 
the light from the new gas-filled tungsten lamp into 
artificial daylight was based on data gathered from 
various sources on the spectral character of daylight. 
The experiments and developments which led to a prac- 
tical realization of artificial daylight were describedt 
about a year ago. Since that time nearly a thousand 
artificial daylight units have been installed in many 
different fields. 

Originally two chief kinds of daylight were imitated. 
For accurate color work north skylight is almost uni- 





*Nela Research Laboratory. 

+M. Luckiesh, “A Practical Realization of Artificial Daylight,” 
ELECTRICAL WORLD, Sept. 19, 1914; M. Luckiesh and F. E. Cady, 
“Artificial Daylight—Its Production and Use,” Trans. I. E. &., 
Vol. 1X, No. 8 
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versally employed. For this reason a glass was de- 
veloped which would alter the light of the new gas-filled 
tungsten lamp to a very close imitation of average 
north skylight. This glass, as shown by spectropho- 
tometric tests, is not merely a “blue” glass. In fact, 





FIG. 1—ARTIFICIAL “NORTH SKYLIGHT” UNITS, FOR 
ACCURATE COLOR WORK 


five coloring elements are properly balanced in its com- 
position. It might be noted in passing that the new 
high-efficiency tungsten lamp has made it possible to 
obtain artificial daylight at a practical efficiency. How- 
ever, artificial north skylight cannot be produced at a 
sufficiently high efficiency to warrant its use for gen- 
eral lighting. Therefore, the north skylight unit (Fig. 
1) has been installed only in those places where ac- 
curate color discrimination is necessary. The accuracy 
of this artificial skylight is maintained by pressing the 
glass to a certain thickness which can readily be kept 
constant. 

There are many instances where less exact color work 
is done that requires general lighting of a better color 
value than is available from any of the ordinary arti- 
ficial illuminants. Therefore, there was developed a 
colored glass which would alter the light from the gas- 
filled tungsten lamp to that of noon sunlight. The 
luminous efficiency of these units is sufficiently high to 
warrant their use for general lighting. In fact, their 
luminous efficiency is approximately that of the 
vacuum tungsten lamp of smaller sizes. These sun- 
light units (Fig. 2), and others more recently developed 
for general lighting purposes, are of blown glass, but 
the ordinary small variations in the thickness of the 
glass are not objectionable because these units are in- 
stalled only where the less exact color work is done. 

In general, a field for artificial daylight units is al- 
ways found where colors must be distinguished with 
more or less accuracy, because daylight has been, and 
perhaps always will be, the standard illuminant for the 





ee 
FIG. 2—ARTIFICIAL “NOON SUNLIGHT” UNITS FOR 
GENERAL LIGHTING FOR COLOR WORK 





discrimination of colors. However, daylight varies so 
in quality and intensity that in numerous cases it has 
been found advantageous to use the artificial north 
skylight for all accurate color work. Obviously it is 
impracticable to provide artificial daylight of many dif- 
ferent qualities in order to duplicate in all cases that 
daylight to which a given color expert has been accus- 
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tomed. This has been a source of misunderstanding 
occasionally, because the color expert does not always 
realize that his particular daylight has been altered by 
reflection from both exterior and interior surround- 
ings. Brick buildings, foliage, etc., alter daylight con- 
siderably by selective reflection. Likewise the wall 
coverings in an interior alter the daylight that enters 
a window very considerably. This can be seen readily 
by casting a shadow on a white surface held horizon- 
tally at some distance from a window. If the walls and 
ceiling of the room are painted yellow, for instance, 
the shadow will appear decidedly yellow in comparison 
with the remainder of the white surface. In all in- 
stances, however, the color expert has found it easy to 
adjust his color perception to the artificial north sky- 
light illuminants. 

Now that artificial daylight units have been installed 
in a variety of fields and have proved satisfactory, it 
may be of interest to describe some of these briefly. 

Many color-matching units have been installed in 
department stores and wholesale dry-goods and mil- 
linery stores. In most cases individual units have been 
placed over counters; however, color-matching rooms 





FIG. 3—ARTIFICIAL SKYLIGHT IN USE 


have been equipped with several of the units concealed 
in the ceiling. 

For general lighting the sunlight units have been 
installed throughout entire floors in dry-goods, paint 
and wall-paper stores and in wholesale millinery and 
dry-goods stores. 

In several paint and varnish factories the color- 
matching units have been utilized in the laboratories 
and the sunlight units have been used in paint shops. 

Several artists are using skylight units for easel 
work. The sunlight units have been installed in an art 
school for general lighting for night classes. These 
also have proved satisfactory in lithographing art rooms 
where the color work is less exacting. However, the 
skylight units have been employed where inks are mixed 
and over the color-printing presses in order to save the 
time required to go to a window with the proof sheets. 
In fact, in one case where the color-printing presses 
were in the basement it was necessary before the in- 
stallation of the skylight units to carry the proof sheets 
to the top floor for examination. Several tailor shops 
have been equipped with sunlight units, and in one case 
these units are used for general lighting in the work 
shop, display room and show windows. 

A special unit (b, Fig. 1) was designed for a textile 
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mill. This angle unit is employed for illuminating 
dyed goods as the latter hang vertically. Many of these 
units are already in use in textile mills. 

In several paper mills and one oil-refining plant sky- 
light units are employed for accurate color work. In 
the former cases the unit is utilized for mixing dyes 
in order to tint tons of paper to exact shades. In the 
refining plant the unit is used for inspecting the color 
of oils. 

The artificial skylight units have met with favor in 
cigar factories, where they are used for sorting cigars 
and leaf tobacco. A large laundry is equipped over an 
entire floor with sunlight units. 

Several art showrooms and one art exhibit have al- 
ready been lighted with the sunlight units, and it is 
likely that one of the largest art museums in the world 
will soon be lighted with artificial daylight throughout. 

New and sometimes unexpected uses for artificial- 
daylight units are continually arising. Sunlight units 
have been installed in the operating room of a hospi- 
tal, and physicians have found the daylight units useful 
for diagnosing manifestations of skin diseases. A 
large group of dentists have commended the use of 
artificial skylight for selecting and matching artificial 
teeth. A similar use is found in the matching of but- 
tons. Recently night classes in horticulture were organ- 
ized in a technical high school and ordinary artificial 
light was found to be unsatisfactory. Twenty-six 
sunlight units were installed in the greenhouse, thus 
making it possible to carry on the night work with the 
same satisfactoriness as in the daytime. A photographer 
has adapted the sunlight units for viewing transparent 
autochrome portraits. A chemist in a steel mill had 
difficulty in recognizing certain chemical reactions at 
night, and inasmuch as the steel mills operate twenty- 
four hours per day, the artificial skylight proved very 
helpful. Several jewelers are purchasing diamonds 
under artificial skylight. The slightest color. can be 
detected as readily as in daylight. Yellow stones are 
particularly difficult to detect under ordinary artificial 
light. 

Another interesting field is that of microscopy. 
Biologists especially have commended the use of arti- 
ficial sunlight for such work. Hairdressers and chirop- 
odists have approved the use of both types of artifi- 
cial daylight in their work. A leading hotel is contem- 
plating the use of the sunlight units for the general 
lighting of sample rooms and of skylight units for 
accurate rendering of color values. Salesmen have re- 
quested a special portable unit for shipment in sample 
trunks, thereby making it possible to meet customers 
at night. 

While the accurate discrimination of color is not of 
prime importance in offices, the sunlight unit has met 
with favor where daylight is of insufficient intensity. 
The writer has experimented for several years with 
artificial-daylight desk lighting. The lack of color dif- 
ference between artificial and natural light is appar- 
ently quite an improvement where the two must be used 
simultaneously. This may be largely a matter of taste, 
but the problem is worthy of study. 

Many other uses have arisen, and other units are be- 
ing developed as the needs and demands have been ascer- 
tained. The above brief descriptions have been pre- 
sented to show that artificial daylight has been pro- 
duced at a sufficiently high accuracy and luminous effi- 
ciency, and that there is a popular demand for it. Such 
installations are inevitably accompanied by an increased 
power consumption, and in many cases new sockets are 
used. This condition meets with the approval of the 
central station and others interested in lighting, and 
the results of the past year indicate that the consumer 
is satisfied. There are many developments to come in 
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the alteration of the quality of light in the art and 
science of illumination, but none demands such high 
accuracy as the production of artificial daylight. This 
problem has been solved scientifically, and certainly 
there is no place in the lighting field for so-called day- 
light units that have no scientific foundation under- 
neath their development. The approval of artificial day- 
light units by the users indicates that the efforts of the 
lighting expert are bearing fruit. The consumer is 
beginning to realize that efficiency in lighting is the 
ratio of satisfactoriness to cost and not merely the re- 
ciprocal of the cost. 


Panel Box for Industrial Plants 
By CHARLES J. WHITFIELD 


In these days electricity is used in practically all 
industrial plants. Panel boxes are now deemed neces- 
sary in these installations to provide a housing that will 
protect the switches and fuses that must be inserted 
between the electric mains and the energy-consuming 
devices installed around the plant. 

Since the continuity of operation of the motors driv- 
ing machinery or of the lamps illuminating the plant 
may depend upon non-interference with the switches 
and fuses that are incased in the panel boxes, it is 
obviously essential that these boxes should be so con- 
structed that the devices they contain cannot be readily 
interfered with. This requirement of non-interference 
can be easily attained in plants manufacturing a rela- 
tively light product and where the workmen are intelli- 
gent. However, in foundries and rolling mills and 
plants of similar types where the product is heavy and 
where the operatives are frequently rough and careless, 
a panel box to be a real protection must be very sub- 
stantially constructed. The construction that is de- 
tailed in this article was designed for extremely severe 
conditions. It can be made less rugged or modified 
accordingly when it is utilized for an installation where 
the requirements are not so stringent. A front view of 
a typical cover is shown in Fig. 1, and Fig. 2 illustrates 
the general assembly of the box. All of the construction 
and details shown are typical and can be applied to 
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FIG. 1—FRONT ELEVATION OF TYPICAL COVER 


boxes of any reasonable size. The height and width of 
any panel box is determined by the capacity and num- 
ber of the fuses and switches that must be mounted 
on a panel that it contains. The design of suitable 
fuses and switches is thoroughly standardized, hence 
no particular description of the electrical features of a 
panel box will be attempted. 
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The box itself is either built up or pressed from 
3/16-in. mild-steel plate. The thickness of 3/16 in. does 
not appear to be justified under ordinary conditions, 
but under severe conditions it should be used. Certain 
panel-box manufacturers are prepared to press boxes 
from the steel plates and thus form the rounded corners 
shown in Fig. 4. Where this method of construction 
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FIG. 2—GENERAL ASSEMBLY OF BOX 


can be used it is preferable to the application of a 1-in. 
by l-in. by %-in. angle at the bottom corner of the box, 
which is shown in Fig. 2. Another l-in. by 1l-in. by 
lg-in. angle is riveted around the outside of the upper 
edge of the box, both to reinforce it and to afford a 
means, described later, of attaching the cover. The 
slate panel, which is a part of the electrical equipment, 
is held to the bottom of the back of the box with screws. 
The barriers which form the wiring gutter are of slate 
and are reinforced with %%-in. mild-steel plate held 
thereto with machine screws. This reinforcement has 
been found necessary because the barriers are usually 
broken unless reinforced. The wiring gutter provides 
a raceway for the conductors, which should be brought 
to the box in conduit. 

The conduit enters at the side or top of the box, and 
the conductors from them can then be carried around in 
the wiring gutter to points opposite any switch or fuse 
on the panel. Then the wires are passed through a hole 
in the barrier and connected to the switch or fuses. 

It is obvious that access to the gutter is necessary in 
wiring a box. Hence the entire cover must be remov- 
able. The cover (Fig. 1) is held to the face of the jvox 
with the hexagonal nuts arranged as shown in Fig. 2. 
Twelve should be used for boxes shorter than 4 ft. For 
longer boxes two clamps should be added for each 2 ft. 
increase in length. These nuts can be started with a 
wrench and turned for the rest of the distance along 
the screw with the fingers. The end of the bolt on which 
they turn is headed over, so that the nuts cannot be 
lost. When a repair man must quickly obtain access 
to the fuses and switches of the panel box, he can do 
so by merely inserting his key in the lock and turning 
the bolt handle. Then the doors will open and he can 
open a switch or change fuses. When it is necessary 
to run new circuits or to make changes in wiring, the 
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entire cover must be removed. This is done by un- 
screwing the bolts.. Although even an unauthorized 
person can, by doing some work, gain access to the 
panel box by unscrewing all of the nuts holding on the 
cover, no difficulty has been experienced from this 
source. Common machine screws have been used for 
holding the covers on boxes, and while the screws will 
hold the cover after they are in place, the objection to 
the method is that the wiremen lose the screws. After 
the cover has been taken off and replaced possibly a 
half dozen times, the probabilities are that all of the 
scréws will be lost. Then the wireman will adopt some 
makeshift, unsightly and unsubstantial method of hold- 
ing the cover on. For this reason some device that can- 
not be lost should be adopted for securing the cover. 

Another advantageous feature of holding the cover 
on with hexagonal nuts is that even if a wireman loses 
his keys he can get into the panel box if necessary by 
taking off the cover. 

Cover-holding pins or dowels, detailed in Fig. 3, are 
set in the reinforcing angles around the outside edges 
of the box to provide temporary supports for the cover. 
The pins consist of 14-in. machine screws, cut off and 
the edges rounded. In replac- 
ing the cover the wireman 
will hang it on these holding 
pins until he can set up three 
or four nuts which will as- 
sume the weight while the 
other nuts are being tight- 
ened. 

When this type of panel 
box was first designed some 
difficulty was experienced in 
securing a suitable butt 
or hinge for the cover. A 
substantial hinge, 2% in. by 
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2% in. by 1/16 in., as shown in Fig. 1, was finally em- 
ployed. This has six holes and is fastened to the plates 
of the cover with six flat-head machine screws which 
are riveted on the inside. 

The locking device used on the box is a feature that 
required considerable thought and development. It is 
illustrated in Figs. 1, 2 and 5. Referring to Fig. 1, 
when the wireman inserts his key in the lock and turns 
it the lock bolt B (Fig. 5) will be turned back. This 
permits the operating handle to be turned. This draws 
the bolts C and D and permits both doors of the box to 
be opened. When the wireman desires to close the box 
he shuts the doors and turns the operating handle back 
to a vertical position. This shoots the bolts C and D, 
and the spring bolt B of the lock will engage in the 
notch in the cam casting A, which locks the box. It 
should be noted that the box really automatically locks 
itself when the wireman closes the doors, hence the 
boxes are rarely left unlocked. 

The spring lock D that is used is a Yale & Towne 
paracentric drawer lock No. 5561, equipped with square 
selvage, square spring bolt and solid box. German- 
silver keys are furnished, and all of the boxes in the 
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plant of the industrial corporation that uses them can 
be operated by the same key. The lock shown is of 
standard construction except that the spring-bolt fea- 
ture is special and must be ordered specifically. 

The design of the locking device is complicated some- 
what by the fact that a slate lining is used on the doors 
of the panel boxes. This slate lining can be and is in 
some cases omitted, in which case the design of the 
locking device can be simplified accordingly. For in- 
stance, the cam casting can be made very much thinner, 
and it will not be necessary to bend offsets in the ends 
of the locking bars as at E and F (Fig. 5). 

Although one is quite safe in accepting any electrical 
apparatus that has had the approval of the Underwrit- 
ers’ Laboratories, and most commercial electrical ap- 
paratus has had this approval, there are certain features 
of the electrical equipment that should be carefully con- 
sidered. Some switches that are approved by the 
Underwriters’ Laboratories, while they would be en- 
tirely satisfactory for residence or business-house 
service, are much too light for heavy industrial-plant 
installations. One weak point of switch construction is 
the method of attaching the handle to the switch. 





It is, for example, not desirable to have a long handle 
on a switch in a panel box. The long handle not only 
makes necessary a wider box than would be otherwise 
required, but when the switch is open the handle sticks 
out and interferes with the work of the wireman. This 
feature makes short handles desirable and the item of 
compactness should always be considered in the design 
and construction of such boxes. 


A Meter, Some Spiders and a Moth Ball 


Electric meters in the earlier days of the industry 
were not always made dust-proof. In fact, it was often 
possible for wily patrons of some electric-light com- 
panies to introduce spiders into their meters through 
cracks in the cases. One spider if introduced promptly 
after the meter was read would spin enough web, it was 
learned, to retard the meter disk and to effect a con- 
siderable reduction in the electric-light bill. According 
to stories told by operators of those early days, a single 
moth ball if placed in each meter case could be depended 
upon to eliminate all trouble from spiders. 
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DIGEST OF ELECTRICAL LITERATURE 


Generators, Motors and Transformers 


Commutation Theory.—M. MAupbvuIT.—An account of 
an investigation the object of which was to examine the 
foundations of the modern commutation theory and to 
investigate especially what part the transition resist- 
ance between brush and commutator segment plays in 
the phenomena of commutation. The author has de- 
veloped a special experimental arrangement for the in- 
vestigation of this problem. One of the important 
results of-his investigation is that the relation between 
transition voltage from brush to commutator segment 
and current density is not linear as is often supposed. 
When the current density becomes infinite, the transi- 
tion voltage has a finite and comparatively small value. 
The author thinks it is hopeless to try to investigate 
analytically the commutation phenomena since the 
variation to the transition resistance cannot yet be 
handled mathematically. Since the transition voltage 
never assumes more than 1 volt or 2 volts, it is not 
of such great importance for commutation as is usually 
assumed. The commutation phenomena depend far 
more on the magnetic fluxes. The author emphasizes 
that in order to make progress it is necessary to attempt 
to get as simple a physical view as possible of the 
phenomena, and for this purpose he recommends the 
study of the fields and the properties of various sorts of 
carbon experimentally instead of trying to solve the 
problem by differential equations the basis of which is 
uncertain.—Bulletin de la Société Internat. des Elec., 
Vol. II, Series 3, page 601; abstracted in Elek. Zeit., 
June 3, 1915. 

Lamps and Lighting 

Designation and Rating of Incandescent Lamps and 
Arc Lamps.—A continuation of the extended discussion 
which followed the recent paper of Solomon on the 
designation and rating of incandescent lamps. Meng 
said that if incandescent lamps were to be rated by 
watts consumed the spherical candle-power should also 
be stated. Wedding thought that ordinary people have 
no real idea of what 1 cp. means. Very few of them 
ever see in all their life a Hefner lamp. To explain 
the economy of lamps to the general public it might be 
advisable to give the candle-power per watt and call it 
the “light output” (“Lichtausbeute”). Passavant 
thought the general public should and would become 
accustomed to the rating of incandescent lamps by watts 
because bills are based on the watt-hours consumed. 
When the public asks what it gets for its money, the 
best reply is to say that each watt gives so and so many 
candles. Dietz referred to the proposition that if incan- 
descent lamps were to be rated by spherical candle- 
power, arc lamps should be designated and rated like- 
wise, and thought it would be inconsequent under these 
conditions to propose to test the incandescent lamps 
without fittings and the are lamps within their fittings. 
Wedding disagreed, and stated that the fitting of an 
are lamp is an intrinsic part of the lamp. The measure- 
ment of the candle-power of the bare carbons would be 
a test of carbons but not a lamp test. Schaller said that 
if the principal object of photometric tests is to permit 
the carrying out of illumination calculations the knowl- 
edge of the lower hemispherical candle-power of an arc 
lamp is sufficient. To rate are lamps by their spherical 
candle-power is not to be recommended, since the whole 
design of arc lamps is such as to get all the useful light 
downward.—Elek. Zeit., May 20, 1915. 

Arc Lamps Versus Half-Watt Tungsten Lamps.—A. 
CHEVALIER.—The author discusses the conditions under 
which modern are lamps are economically superior to 





half-watt tungsten lamps and gives various numerical 
examples. Since pure-carbon are lamps consume up- 
ward of 0.5 watt per candle-power and require atten- 
dance, it is evident that they cannot compete with half- 
watt tungsten lamps. On the other hand, modern flame- 
arc lamps consume only one-third the energy of half-watt 
tungsten lamps when giving the same light. In all cases 
where the cost of electrical energy is not very low the 
author concludes that the are lamp is economically 
superior to the tungsten lamp. He gives three exam- 
ples. In the first one he compares fifteen 220-volt, 
8-amp. direct-current open flame-are lamps of 1500 cp. 
each for white light with fifteen 1000-cp., half-watt 
tungsten lamps. For 1300 hours of operation in the 
year and a cost of 21% cents per kw.-hr., he finds that 
the yearly cost of the arc lamps is $400 and that of the 
tungsten lamps is $575, or 44 per cent higher when 
giving the same light. In this example the cost of the 
tungsten lamps would be equal to that of the are lamps 
if the cost of the energy was reduced to 1.25 cents per 
kilowatt-hour and interest and amortization were in- 
cluded. The second case relates to street lighting, 1000 
hours a year, with a price of 1.25 cents per kilowatt- 
hour, direct-current. The cost of 100 closed flame-arc 
lamps in this case is $1,278, and the cost of 100 tungsten 
lamps is $2,031. The third case relates to street light- 
ing for 2000 hours a year at a price of 1.25 cents per 
kilowatt-hour, alternating-current. For 250 flame-are 
lamps the cost is $5,785; for 250 tungsten lamps of 1500 
cp. each it becomes $7,938. From the experience of the 
Barmen electric station it is stated that the cost of a 
12-amp., 3000-cp. Dia are lamp is $47.75, against $81.25 
for a 3000-cp., half-watt tungsten lamp, and in a second 
case $38 for a 1500-cp. to 1800-cp., 8-amp. Dia lamp, 
against $45.25 for a 1500-cp., half-watt tungsten lamp. 
These examples show that even with relatively low prices 
for electrical energy modern flame-arc lamps are more 
economical than half-watt tungsten lamps.—Elek. Zeit., 
June 3, 1915. 
Generation, Transmission and Distribution 

Storage of Coal.—G. G. BELL.—Storage of coal has 
become very important in Great Britain on account of 
miners’ strikes, railway congestion, etc. At Hammer- 
smith, where the author is borough electrical engineer, 
trouble has been experienced with the storage of large 
amounts of coal owing to overheating with the result- 
ing danger of spontaneous combustion. A remedy has 
been found in storing the coal under water. The scheme 
of the Hammersmith Borough Council deals with a total 
of 7500 tons of coal stored in five separate tanks, each 
tank to contain only 1500 tons of coal. A single tank 
could not be used, as it was necessary to deal with three 
different classes of fuel, mechanical stokers not being 
yet fitted to all the boilers. Coal is delivered to the 
tanks by means of a pipe line, the coal and water being 
pumped in together and the surplus water being re- 
turned to the coal and water mixing tank at the river- 
side wharf. Three of the five tanks are maintained at 
maximum capacity and hold purely as coal reserves, 
only to be drawn upon in case of emergency. The re- 
maining two tanks act as acceptance tanks and are used 
for receiving from the pipe line the new coal from day 
to day as it is delivered at the riverside wharf by barge. 
When the coal has been delivered into the tanks the 
level of the water in the acceptance tank is lowered to 
allow the water to drain off, and in twenty-four hours 
the coal will be sufficiently dry for use. The daily coal 
requirements are extracted by means of a grab worked 
by a jib crane, and naturally the latest deliveries will 
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always be nearest the top of the tank, and in this way 
the most recently mined coal will always be delivered to 
the furnaces in preference to older coal, and be con- 
sumed before it has time to lose any of its calorific 
value. The cost of such a scheme is necessarily heavy, 
as there is not only the capital expenditure on the tanks 
and coaling appliances, entailing heavy annual charges 
for interest and depreciation, but also the locking up of 
much working capital upon coal itself. In an ordinary 
business it is advisable to keep the working capital as 
liquid as possible and not lock it up in large permanent 
stocks of one article, but a statutory electric supply 
authority is in a different position and is almost com- 
pelled to maintain its supplies of energy so long as fuel 
is obtainable, without reference to the cost, whereas an 
ordinary trader is not under any such obligation. It 
is further thought that the scheme pays because manu- 
facturers will make contracts with the station which 
they would not make if there was the slightest doubt as 
to continuity of supply. “The extra cost of a sub- 
merged storage scheme over a dry scheme is more than 
repaid by the maintenance of the calorific value of the 
coal. Coal stored in a dry state will lose as much as 10 
per cent of its value in less than twelve months, and 
the loss increases year by year, but at a decreasing rate, 
whereas tests made with submerged coal show that there 
is practically no difference in the calorific value after 
nearly twelve months in the tank.”—London Electrician, 
June 18, 1915. 

Form of the Front Part of Traveling Waves.—Lup- 
WIG BINDER.—The usual mathematical theory of the 
transient phenomena in a cable when it is suddenly con- 
nected to a source of electromotive force, gives the result 
that a traveling wave is formed with a straight perpen- 
dicular wave-front. This result is due to a certain 
assumption in the theory which is not realized in prac- 
tice. The author first determined experimentally the 
form of the front part of the wave by measuring the 
voltage between two points of the same conductor at 
different distances. The voltage measurement was car- 
ried out by two entirely different methods, first by 
means of a spark-gap, illuminated by the radium or 
ultra-violet light, and second by means of a conductor, 
the voltage current being measured by a hot-wire in- 
strument. The results of both measurements agree. 
The measurements show that the waves have not a 
straight vertical front since with a distance of 1 meter 
between the two points a potential difference of 12 per 
cent, and with a distance of 20 meters between the two 
points a potential difference of 70 per cent, of the total 
wave amplitude was measured. The measurements were 
made with 3000-volt currents.—Elek. Zeit., May 20 and 
27 and June 3, 1915. 

Parallel Operation of Transformers.—R. H. WILLARD. 
—For single-phase transformers to operate satisfac- 
torily in parallel it is necessary that they have the same 
ratio and the same regulation at all power-factors. It 
is desirable to use transformers of the same size for 
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FIGS. 1 AND 2—PARALLEL ARRANGEMENT OF 
TRANSFORMERS 


parallel operation, but if they are not of the same size 
they can be paralleled if their regulation is the same; 
i.e., if the terminal voltages of both transformers at 
one-fourth, one-half, full load, ete., are equal. They 


will then divide the load properly regardless of their 
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relative ratings. If two transformers of the same size, 
connected as in Fig. 1, do not share the load properly, 
they may be made to divide the load and operate satis- 
factorily by reconnecting as in Fig. 2, or if the trans- 
formers are separated by any considerable distance, the 
secondary sections of each transformer may be con- 
nected in parallel and the two transformers in series as 
shown in Fig. 3.—Elec. Journal, July, 1915. 
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FIG. 3—-PARALLEL ARRANGEMENT OF TRANSFORMERS 


Protective Reactances.—A note on a recent British 
patent (No. 15,356, 1914) of J. S. Highfield and W. 
Duddell for a graded protective reactance coil in which 
the condenser action between adjacent turns is smaller 
at one end of the coil than at the other, and gradually 
increases from end to end, with the small condenser 
action connected to the line, and the other to the machine 
to be protected from surges. Arresters may be con- 
nected between points on the graded coil and earth.— 
London Elec. Eng’ing, June 17, 1915. 


Traction 


Use of Electric Vehicles in Municipal Service.—F. 
AYTON.—A report of the electric-vehicle committee of 
the (British) Municipal Electrical Association. The 
electric battery vehicle is eminently fitted for employ- 
ment in practically all cases of municipal service, since 
the work to be done lies almost entirely within the 
proper sphere of this type of vehicle, namely, short- 
distance haulage at moderate speeds. The main reason 
for urging the adoption of electric vehicles by munici- 
palities is the degree of economy which attends their 
use in substitution for horse haulage. Figures of cost 
are given for several stations. Notes are added on the 
use of electric vehicles for the collection of house refuse, 
ambulance work, fire-brigade work, and the general 
work of upkeep and cleaning of streets and roadways. 
There are now three municipal tramway undertakings 
in England making use of the electric-battery “bus” as 
an adjunct to their tramway services—Southbend-on- 
Sea, South Shields and York. In all three instances it 
is understood that the vehicles are giving satisfaction. 
An account of the discussion which followed is given in 
the same issue.—London Electrician, June 18, 1915. 


Installations, Systems and Appliances 


Electric-Heating Resistors—LACH.—In the past two 
principal types of electric-heating resistor elements have 


Ww 


FIG. 4—PLATE RESISTOR 


been introduced into practice, the first using a spiral wire 
wound on a cylinder in which the heat is to be pro- 
duced, and the second making use of thin metallic films 
on insulating plates such as mica sheets. The author 
describes heating resistors produced by the Schoop 
“spray process.” The metal which is to be sprayed 
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passes in form of a ribbon through a pistol in which it 
is melted and shot cut in spray form onto the surface 
which is to receive the deposit. One method of appli- 
cation is to cover a plate of clay, porcelain, slate, etc., 
with a thin film of metal by the spray process and then 
saw cross lines out of the metal film as shown in Fig. 4. 
These lines start alternately from one side and from the 
other side, but do not pass all the way over to the other 
side. In this way a continuous zigzag ribbon is ob- 
tained, as shown in the illustration. The connections 
are made at the points +- and —. Another method of 
application is to produce this resistor ribbon not on 
plates but on hollow cylinders, as shown in Fig. 5, 
where a is the ribbon and b represents the underlying 
clay tube. This resistor is particularly applicable for 
heating rooms. Through holes in the bottom cold air 
enters into the interior of the cylinder; it is heated 
inside the cylinder and rises upward so that fresh cold 
air is sucked in at the bottom. A third method of 
application is to produce metallic resistor ribbons in 





FIG. 5—-SPIRAL RESISTOR 


artistic forms directly on the tiles of bathrooms, 
kitchens and other rooms. If at any point such a 
ribbon resistor is not thick or broad enough, the defi- 
ciency can be easily remedied by the spray process.— 
Elek. Zeit., June 3, 1915. 

Indian Central Station.—An illustrated article on the 
new central station of Karachi, the most western of 
the four great ports of commerce in the Indian Empire, 
with a population of 160,000. This station uses a Diesel 
oil engine direct-current plant with a three-wire system 
of distribution at 2 « 200 volts. There are two 240-hp. 
and one 100-hp. units—London Electrician, May 21, 
1915. 

Shunt-Regulating Resistors——THOMAS CARTER.—II- 
lustrated notes on shunt-regulating resistors. The 
author discusses three different subjects: first, poten- 
tiometer regulators; second, regulators with protective 
resistors; third, a special grading for ordinary regu- 
lators. The subject is treated rather fully and illus- 
trated by tables and diagrams.—London Elec. Review, 
May 21, 28 and June 4, 1915. 

Regulating Rheostats—L. BOOTHMAN.—An _illus- 
trated article on the trend in design of modern regulat- 
ing rheostats for electrical machine excitation control. 
The author refers to the defects frequently encountered 
in rheostats, and then describes a special form of rheo- 
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stat manufactured by the British Westinghouse Com- 
pany.—London Electrician, June 4, 1915. 

Electron Currents from Hot Metals.—O. W. RICH- 
ARDSON.—A brief abstract of an experimental demon- 
stration before the (British) Physical Society on “novel 
properties of the electron currents from hot metals.” 
The first experiment demonstrated the cooling of a 
tungsten filament when an electron current is allowed 
to flow from its surface. This effect is analogous to the 
cooling due to latent heat when a liquid evaporates, or 
to the similar phenomena due to the heat of reaction 
when a gas is emitted by chemical decomposition of a 
solid. An experimental lamp containing a fine filament 
of double tungsten is placed in one arm of a balanced 
Wheatstone bridge actuated by the current which heats 
the wire. When the electron current is allowed to flow, 
by completing a side circuit from an electrode inside the 
lamp to a point in the adjacent arm of the bridge the 
galvanometer is deflected in a direction which corre- 
sponds to a reduction of the resistance (and tempera- 
ture) of the hot filament. The second experiment, in 
which a similar experimental lamp is used, demonstrates 
the flow of electron currents from a hot filament to a 
surrounding cylinder against various opposing potential 
differences up to about 1 volt. On account of the large 
currents from tungsten this effect can easily be shown 
on a galvanometer. The data can be used to find the 
velocities of the emitted electrons.—London Electrician, 
June 11, 1915. 


Units, Measurements and Instruments 


Diagram of Three-Phase Transformer.—H. GEWECKE. 
—A communication from the testing laboratory .of the 
meter and measuring transformer department of the 
Siemens-Schuckert Company. A diagram is developed 
for three-phase transformers similar to that for single- 
phase transformers, which can be plotted from no-load, 
short-circuit and resistance measurements, and enables 
one to determine the errors of the transformer which 
may occur at different loads, voltages and frequencies. 
An illustrated example is given which shows the appli- 
cation of the diagram. Finally a simple application of 
the diagram is described in which a transparent square- 
rule paper is used.—Elek. Zeit., May 27, 1915. 

Electromagnetic Vacuum Balance.—JOHN S. ANDER- 
son.—A long illustrated abstract of a Faraday Society 
paper. The chief aim in designing the balance was to 
be able, if possible, to weigh without removing it from 
the vacuum a substance whose weight may alter under 
certain conditions from time to time. One of the scale 
pans of an ordinary balance is replaced by a circular 
coil of wire whose axis is vertical. This coil is movable 
between two larger fixed coils of wire which have the 
same vertical axis. The three coils are so connected 
that an electrical current may be passed through them 
in series, through the movable coil and the lower fixed 
coil in one direction and through the upper fixed coil in 
the opposite direction. Thus, when an electrical cur- 
rent is passed through the coils, the movable one is 
attracted toward the lower and repulsed by the upper 
fixed coil. These attractive and repulsive forces may 
be increased or decreased by increasing or decreasing the 
current passing through the coils. They are made use of 
to counterbalance the force of gravity acting on the sub- 
stance to be weighed in the scale pan hanging from the 
other end of the beam of the balance. Should the weight 
of the substance vary from time to time, the variations 
can be determined by altering the current passing 
through the coils until equality of the forces acting on 
either end of the balance is obtained. The balance is 
inclosed in a bell jar which can be evacuated, so that 
the substance is weighed in a vacuum.—London Elec- 
trician, June 11, 1915. 


he Ee i Bo me 


78 ELECTRICAL WORLD 


Book Reviews 


PRACTICAL APPLIED MATHEMATICS. By Joseph W. L. 
Hale. New York: McGraw-Hill Book Company, 
Inc. 206 pages, 184 illus. Price, $1. 

An excellent primer on applied arithmetic and ele- 
mentary algebra. Many of the applications and illustra- 
tions are taken from the building trades and railroad- 
ing. Incidentally much useful information is imparted 
concerning steam locomotives. The book is divided into 
twenty chapters, relating to the following subjects: 
Simple processes, common fractions, decimals, percent- 
age, ratio and proportion, measurement of angles, men- 
suration of rectangles, mensuration of triangles, the 
circle, mensuration of simple solids, use of formulas, 
simple equations, the binomial, the use of tables and 
curves, cube root, mensuration of prisms, mensuration 
of miscellaneous solids, miscellaneous rules for polygons, 
miscellaneous rules for length area and volume, the 
metric system of measurement and tables. The book 
not only introduces the reader to the elements of applied 
algebra but also to the metric system. It is interesting 
to note how much of the teaching in the book could 
either be reduced or eliminated entirely if the metric 
system were in universal use. Several hundred prob- 
lems are contained in the book which add considerably 
to its value in the hands of a teacher. The volume will 
recommend itself to artisans and mechanical workmen 
who desire to acquaint themselves with the elements of 
arithmetical applied mechanics. 





DISTRICT HEATING. A Brief Exposition of the Develop- 
ment of District Heating and Its Position Among 
Public Utilities. By S. Morgan Bushnell and Fred. 
B. Orr, New York: Heating & Ventilating Maga- 
zine Company. 290 pages, 82 illus. Price, $3. 

The opening chapter of this volume is largely historical 
and recounts the origin and development of district heat- 
ing, and this is followed by chapters on methods of selling 
heat and systems of distributing stearn and hot water. 
The five different methods of selling heat are treated at 
length, and typical contracts for these various forms 
of service, as well as a list of the meter rates for thirty- 
nine cities of the United States, add to the value of the 
chapter. The systems of distribution described include 
not only the piping, supports, conduits and insulation 
used in the streets but also the methods of arranging 
the piping within buildings. The different types of 
devices for metering hot water and steam are described 
in detail and rules are given for their care and mainte- 
nance. There is a brief survey of the boiler and fur- 
nace equipment of heating stations, followed by chap- 
ters giving formulas and data by which to estimate the 
steam required for heating buildings and for such mis- 
cellaneous purposes as running pumps, elevator engines, 
refrigerating machinery, laundry apparatus, etc., and 
for warming and cooking in restaurants. The conclud- 
ing chapters deal with the relation between heat load 
and electric load, the use of heating data in making 
estimates, and the relation of heating to light and power 
in central stations. The authors have avoided the in- 
volved technical points, their object being to give the 
reader a general knowledge of district heating. 





CENTRIFUGAL Pumps. By R. L. Daugherty. New York: 
McGraw-Hill Book Company, Inc. 192 pages, 111 
illus. Price, $2. 

The rapidity with which the field of usefulness of the 
centrifugal pump has widened during recent years has 
been remarkable, and consequently a book devoted 
wholly to descriptions of this type of pump is timely. 
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This particular work is very broad in its scope. The 
opening chapter deals with the classification of centrifu- 
gal pumps and the range of conditions under which they 
are used, and this chapter is followed by a second one 
describing the details of construction of different types, 
both single-stage and multi-stage. The book is not 
intended to treat of the problems of design of such 
pumps, but two chapters are given over to theory, in 
order that the reader may be able to understand the 
characteristics of various types and so determine their 
suitability for different services. It is written primarily 
for the use of the practising engineer who wishes to 
familiarize himself with the nature, types, efficiency, 
application, selection and management of centrifugal 
pumps; but the addition of numerous practical prob- 
lems, together with chapters on testing, costs and ele- 
mentary design, makes it equally well adapted for use 
as a textbook of instruction. 


BOOK RECEIVED 


Purchasing. By C. S. Rindsfoos, C.E. New York: 
McGraw-Hill Book Company, Inc. 166 pages. Price, $2. 


RECENT TELEPHONE PATENTS 
Message Counters 


With message-rate systems of charging for telephone 
service there at times arises a demand for a message 
counter at the premises of the subscriber. A device 
for this purpose has been patented (No. 1,138,283) by 
Messrs. W. G. Dodge and C. H. Leave, both of Boston. 
The register is connected between one side of the sub- 
seriber’s line and ground, and can be operated only when 
the hook switch is elevated. Except at such times no 
current can pass through the counter. Operation is 
effected from the central office by applying a sufficiently 
high voltage between ground and the proper side of the 
line. 

Mr. Garrison Babcock of Rochester, N. Y., has also 
invented a message-counting device for use in telephone 
stations. This register is protected against unwar- 
ranted operation by short-circuiting the operating mag- 
nets until the telephone user desires a connection, and 
thereafter until a new call is initiated. The short-cir- 
cuiting device is controlled by a polarized relay respon- 
sive to reversals of current in the line. The meter is 
set for operation by raising the switch hook. As soon 
as the called station answers the reversal of current in 
the polarized control relay advances the register one 
step. Mr. Babcock has also invented a combined call- 
counting and message-timing system. The latter re- 
cords the number of time units consumed in conversa- 
tion. With this system a station may listen in without 
recording, but the closing of the transmitter circuit 
causes a record to be made. Both of these patents (Nos. 
1,138,174 and 1,138,175) are assigned to the Telechro- 
nometer Company. 

Mr. A. D. T. Libly of Elyria, Ohio, has patented a 
combined police call and telephone system, his patent 
(No. 1,139,127) being assigned to the Garford Manu- 
facturing Company. A three-wire line is used to which 
there are connected a number of stations. If the central 
operator depresses a certain key momentarily, lamps are 
lighted at all stations on the line, indicating that a 
patrolman is desired. As soon as one station responds 
all lights are extinguished and remain so. The central 
operator may extinguish the lights whenever she sees 
fit. A call-box mechanism and recording device are pro- 
vided to transmit and receive periodic messages. 
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Cooling Generating Apparatus 


EAT is a factor limiting the output of electrical 

apparatus, and various means have been devised 
to get rid of it. However, with the increase in the size 
of generating and translating apparatus, the operating 
problem of controlling temperature rise increases in 
complexity. It is not enough simply to force a large 
volume of air through windings without giving thought 
to the final destination of the heated air. This leads 
to overheated operating rooms and to disgruntled oper- 
ators. Moreover, air which is apparently clean often- 
times contains enough dust and dirt to form a good 
non-conducting layer in recesses of windings where 
good radiation of heat is essential, and in not a few 
instances air has been known to contain oil and grease 
in suspension which admittedly are not advantageous 
attributes to insulation. By first washing the air with 
water two advantages are obtained—the air is pre- 
cooled so that less of it is necessary’ to perform its 
proper function, and in addition it is filtered so that 
neither dust, oil nor other deleterious matter finds its 
way into the windings. Modern practice now dictates 
the discharge of the heated air outside of the building 
except at such seasons of the year and in such places 
as the air may be required for heating purposes. Con- 
sidering the great increase of output possible from a 
machine robbed of its heat, it is surprising that cooling 
is not more generally employed. Even where increased 
output is not desirable, cooler operating rooms make 
such a scheme worth while. 


From Spuds to Soda Ash 

HE number and variety of substances that, in times 

past, have been introduced into steam boilers 
with the feed water would make an imposing and at 
the same time an amazing list, because they include 
such materials as molasses, potatoes, tanbark, kero- 
sene and graphite, in addition to the numerous chem- 
icals whose purpose is the precipitation of the impuri- 
ties dissolved in or entrained by the feed water. The 
idea that such things as molasses, potatoes and tanbark 
can have any considerable action on feed water to ren- 
der it less likely to cause incrustation or corrosion must 
appear chimerical to those engineers who have been 
accustomed to rely on chemicals of various kinds; for 
the amount of active elements that they contain must 
be small as compared with the amount of the substances 
used. Yet there are reports of satisfactory results ob- 
tained when these have been employed. The fact that 
such peculiar materials have been added to the contents 
of steam boilers emphasizes the desire and the effort 
on the part of engineers to combat the evil effects of 
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scale in boilers, whether from the standpoint of econ- 
omy or of greater safety of operation. However, mod- 
ern methods make such efforts appear feeble and anti- 
quated. By the aid of chemistry it is possible to analyze 
samples of the scale and of the water that produces it, 
and thus to determine the nature and the quantity of 
the reagents to be added for the purpose of neutralizing 
acids or converting scale-forming impurities into less 
troublesome compounds. The addition of potatoes or 
molasses indicates either sublime faith or profound 
ignorance; but the modern scientific method of attack- 
ing the scale problem goes directly to the root of the 
trouble and eliminates all the elements of hazard. 


Lessons from Special Wiring 

EPARTURES from orthodox wiring arrangements 
D often bring to light new and good engineering 
considerations for future plans. For example, in a large 
industrial plant, instead of placing the fuses for the 
various motor circuits near the motors and controllers 
at the various machine tools, these fuses were mounted 
on the under sides of roof trusses. A high-speed elec- 
tric crane service made it possible to replace a fuse 
about as quickly as could have been done if it had been 
mounted on the floor. In this case the arrangement 
provided better clearance around the tools and columns 
of the shop, where long pieces of steel were swung 
constantly through the air and every inch of clearance 
around columns was important, not.only to avoid injury 
to the fuses themselves but to expedite the handling of 
stock. Moreover, it was found possible in this plant 
to save on first cost by running feeder circuits in open 
cable from one roof truss to another and carrying the 
feeders to the different motors down the columns in 
iron conduit. This installation illustrates anew the pos- 
sibilities of securing an adequate and economical wiring 
layout by paying extra attention to the mechanical prob- 
lems of distribution. 


N. E. L. A. Motor Service Rules 


N this issue appears a tabulation of the permis- 

sible starting current values for a single motor 
installed and connected to its load as proposed by the 
electrical-apparatus committee of the National Electric 
Light Association in its recent report. While this at- 
tempt at standardizing the service requirements for 
motors will work its greatest benefit in favor of motor 
manufacturers in permitting them to carry a larger 
stock of certain designs of motors called for by similar 
operating conditions in all localities, the standardization 
has as well operating advantages both to the central 
station and to its customers. In the first place, it would 
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make possible the securing of motors suited to particu- 
lar starting conditions such as voltage regulation and 
safety in starting, for if the designers of motors live 
up to the starting restrictions and the motors are in- 
stalled according to the service rules, there will be little 
occasion for service complaints due to flickering of 
lights when small motors are operated on lighting 
circuits. 

The proposed rules governing the instantaneous cur- 
rent to be drawn from the line by a motor are based upon 
amperes per horsepower instead of a multiple of full- 
load current, so that the starting currents are in pro- 
portion to the various sizes of motors. Instead of an 
allowable two and one-half times full load current up 
to 20-hp. sizes, for instance, as in some cases heretofore, 
which was a severe allowance for motors below 5 hp. 
and too liberal for those above, the allowable starting 
current is plainly specified, and there need be no guess- 
work or blanket specification covering the allowable 
rating, with a resulting poor and unsatisfactory service 
from small motors used on intermittent work. 

Since the work of the committee has every indication 
of being an important and beneficial one, and the com- 
ing year has been allowed for “trying out’ these service 
rules, it is important that all operating companies in- 
vestigate their merits by temporary adoption, that their 
practical features may be proved. If the results are 
found in accordance with expectations and the rules are 
adopted by the association one year hence, they will 
probably be considered and incorporated in some form 
in the National Electrical Code and thus generally 
enforced. 


Boiler Explosions 

In view of the fact that about 1400 serious boiler 
accidents occur in the United States each year, result- 
ing in injury or death to about 1400 persons and a loss 
of about half a million dollars’ worth of property, it is 
important that every steam-plant operator should un- 
derstand the causes of explosions and take all precau- 
tions to prevent them. In a steam boiler the temperature 
of the water is about the same as the temperature of 
the steam in contact with it. When the steam openings 
to the boiler are closed and the fire drawn the boiling 
action ceases, but if a valve in the steam main is opened, 
even with the fire drawn, the boiling action will start 
again. It is the pressure on the surface of the water 
that prevents the generation of steam when the steam 
openings are closed. 

If a small rupture takes place below the water line, 
an explosion may not result. On the other hand, if a 
large opening is suddenly made above the water line, 
as when a steam pipe fails, the sudden liberation of 
the pressure on the surface of the water at high tem- 
perature will allow it to flash into steam and cause a 
violent explosion and water hammer capable of dis- 
rupting the strength of the best boiler construction. 

According to the experience of a well-known casualty 
insurance company, it is in this manner that the most 
violent boiler explosions are produced. The violence is 
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incomprehensible to the layman and boiler-room at- 
tendant who has never observed the results of an 
explosion, and frequently the opinion is held that some 
action at high pressures, like that of dynamite instead 
of steam. causes the disaster. There is, of course, no 
basis for such an opinion. A cubic foot of heated water 
under a pressure of 70 lb. contains about as much 
stored energy as a pound of gunpowder, and, accord- 
ing to estimates, the heated water in an ordinary 
cylindrical boiler contains enough energy to project the 
boiler vertically into the air without obstruction to a 
height of about two miles. 


Saving Money in Standby Plants 

Auxiliary steam plants designed for service in con- 
nection with hydroelectric stations offer attractive op- 
portunities for saving money in cases where the per- 
centage of operating time is small in relation to the 
yearly cycle of outputs. Anything which will reduce 
the investment required to handle a peak load or to 
tide over a low-water period of moderate duration de- 
serves very careful engineering consideration. In many 
auxiliary steam plants the installation is made to sup- 
plement existing water-power stations while the load 
is growing, so that ultimately the coal-burning or oil- 
burning plants become of major importance in the ex- 
pansion of generating facilities. Where the possible 
hydroelectric development is rather limited, it then be- 
comes necessary to design the auxiliary or standby sta- 
tion with a view to ultimate operation at very high 
efficiency. 

In a representative case of this kind the flexibility 
sure to be demanded in the future is provided for by 
increasing the size of the building beyond the initial 
needs and seeing to it that the structure has sufficient 
strength to carry the ultimate mechanical load. The 
additional cost of a building adequate in size and struc- 
tural members to include future coal storage and a 
motor-driven conveyor system is small. Where the 
saving comes is in omitting overhead coal bunkers and 
in getting along for the time being with manual firing 
of fuel into furnaces or stokers, besides manually dis- 
posing of ashes. It may seem heretical to depend on 
muscle for such work, but there are ample precedents 
for doing so. The stoker question must be decided on 
its merits, but, generally speaking, mechanical stokers 
are a godsend in a standby plant, no matter what may 
be the means of putting fuel upon hopper or grate. 

In a standby plant for limited use, a hand-operated 
crane is obviously worth serious consideration, as is 
the possibility of getting along with cheaper grades of 
pipe covering, or at least with thinner coatings. Hand- 
operated valves will be the accepted practice, and the ar- 
rangement of condensing equipment to save first cost de- 
serves careful study. By these and similar methods 
the initial outlay for a standby plant may be reduced 
by a good percentage below the cost of what might be 
called a multiple-unit station, complete in sectionalized 
detail, but embodying a flexibility and consequent in- 
vestment not justified under the conditions. 
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The Power Plant of the New Equitable Building 


Steam Generating Equipment, Water Supply and Heating, Ventilating and Electrical Features 
of New York’s Mammoth Office Building 


HE task which confronted the designers 
of the new Equitable Building in New 
York City was that of planning an 
office building of such a height as to 
produce the greatest return in propor- 
tion to the investment made. The 
problem resolved itself into that of 
determining the maximum economical 
height for an office building to cover 
the city block bounded by Broadway, 
Nassau, Cedar and Pine streets, a lot 
situated at the center of New York’s 
most expensive land district. After 

a most thorough and careful study of the problems 
presented, plans for the elevator installation of a forty- 
story building were made. These plans determined the 
height of the building, which finally called for thirty- 
eight stories and a two-story, 50-ft.-high penthouse, 
making the total height 555 ft. from the sidewalk to 
the roof of the penthouse. A basement, a sub-basement 
and a sub-sub-basement make up the underground por- 
tion of the building. 

Up to the seventh story the building is solid, but 
beyond this height there are two large light courts open 
to the street at the two ends, giving the upper part of 
the building the form of the letter “H.” 

One of the most difficult problems encountered in the 
construction of the building was the securing of a suit- 
able foundation. By going down 80 ft. below the curb 
bedrock was reached, and on this a cofferdam was con- 
structed which incloses the foundation, covering 49,000 





sq. ft. This cofferdam has numerous caissons and is 
of solid concrete reinforced by heavy steel rods, its 
perimeter being 930 ft., its vertical height 80 ft., and 
its width 6 ft. There is also a retaining wall extending 
from Cedar to Pine Street, built to eliminate excava- 
tion under the space occupied by the vaults and safety- 
deposit department in the sub-basement. 

The building is of granite and brick construction with 
terra-cotta ornaments. The entire construction is nota- 
ble for the precautions taken to guard against fire, and 
the building now stands as an example of what is con- 
sidered the best fire-resistive construction in existence. 
Additional protection against fire was obtained by 
constructing the building with fire walls which divide 
it into four fire units, communication between them 
being provided by means of special steel and asbestos 
fire doors so constructed that they will not buckle under 
the most severe conditions that can possibly exist in 
case of fire. The value of the building is placed at 
$15,000,000 and that of the land at $14,000,000. The 
cubical content of the building is 26,000,000 cu. ft. and 
the rentable area 1,200,000 sq. ft. It is estimated that 
the resident population of the building will be about 
12,000 and that there will be a total resident and float- 
ing population of about 50,000. 


The Steam Plant 


A steam plant is installed in the sub-sub-basement of 
the building and furnishes energy for its electrical 
equipment, for heating, water supply, ventilation and 
other purposes. Coal is purchased in boatloads, hauled 
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ee 


lai Om ne ann AG a ae sempre 


FY 

: 
H 
4 
i 





82 ELECTRICAL WORLD 


to the plant in wagons, and dumped in a three-part coal 
bunker that holds 2000 tons or a forty-five days’ supply. 
The middle compartment of this bunker is for soft coal 
and the outer two compartments for hard coal, a mix- 
ture of six parts of anthracite No. 3 and one of soft 
coal being used in the boilers. The soft-coal bunker 
is equipped with a coal valve and chute, while the hard- 
coal bunkers are equipped with chutes only. By means 
of these valves and chutes the coal is passed into 1-ton 
side-pocket hand cars which run on tracks terminating 
in front of and laid parallel to the rows of boilers, which 
are hand-fired from the cars. Two coal scales are pro- 
vided in the boiler room for weighing the coal brought 
in by the cars. 

The boilers are provided with dumping grates and 
the ashes removed by side-discharge, sloping-bottom 
ash cars equipped with flexible chutes. These cars are 
carried above the street level by means of an elevator 
capable of accommodating two cars at one time. The 
ashes are then discharged directly into a wagon by 
means of the flexible chutes. 

The boiler equipment consists of seven Heine water- 
tube boilers, five of which are of 440-hp. rating and two 
of 539-hp. rating, constituting one battery. Each boiler 
is equipped with a Blonck boiler efficiency meter. The 
boiler drumheads are covered with 2-in. 85 per cent 
magnesia blocks and finished with a 1-in. thickness of 
cement. No forced draft or superheating of the steam 
is employed. 


Feed-Water Supply 


Water for the boilers and for house and fire pur- 
poses is obtained by means of four 6-in. mains, each of 
which is connected to one of the four street mains on 
the four sides of the building. The water thus ob- 
tained is carried to a header, filtered through five 
Loomis-Manning filters, and carried to two surge tanks 
of 17,000 gal. capacity each. These tanks are so piped 
that not more than two-thirds of their capacity can be 
used for boiler-room and house purposes, the remaining 
one-third of the capacity of each tank being reserved 
for fire purposes. In case of emergency the filters can 
be cut out of the system by means of a by-pass for 
water around them. Also in case of emergency, water 
for the boilers can be taken from a high-pressure house 
tank on the fortieth floor of the building, giving a 
pressure at the boilers of 285 lb. 

The steam-driven feed pumps are at the north end of 
the boiler room and are of the Worthington outside- 
packed plunger type, having a stroke of 10 in. by 18 in. 
Cochrane open-feed water heaters with V-notch re- 
corders, giving the rate of flow in pounds per hour 
and the total flow for twenty-four hours, are used. The 
average flow is 100,000 lb. of water per hour. Two 
separate feed-water lines covered with two layers :of 
wool felt are employed, either one capable of furnishing 
the entire water required for boiler purposes. One 


line is of brass and the other of galvanized iron, lead- 
lined. 


Steam Piping and Engine Equipment 


Steam from the boilers is carried to a 20-in. header 
equipped with steel-welded flanges and installed directly 
back of the boilers on the floor level, so that division 
valves can be operated conveniently when standing on 
the floor. The division valves are so arranged that the 
boiler and engine equipment can be divided into four 
sections. Two boilers are connected to each of three of 
the sections, while one boiler is connected to the re- 
maining section. All live-steam piping is overhead and 
insulated with 1%4-in. 85 per cent magnesia coverings. 
Fittings and flanges in the insulating coverings are 
made removable in order to permit of ready access to 
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bolts in case of repairs, etc. A canvas jacket sewed 
on and painted is placed over the insulation mentioned. 

Six Rice & Sargent Corliss reciprocating engines 
are installed, each equipped with a Cochrane steam 
separator and directly connected to a direct-current 
240-volt General Electric generator. The engines 
take steam at about 150 lb. pressure from the 
overhead piping. Three of these engines are each rated 
at 900 hp., 100 r.p.m., and have 26-in. diameter cylin- 
ders and 48-in. stroke. Two engines are rated at 450 
hp. and 110 r.p.m., with a cylinder diameter of 20 in. 
and a stroke of 42 in. The sixth engine has a 300-hp., 
110-r.p.m. rating, with a cylinder 16 in. in diamter and 
a stroke of 42 in. Steam is delivered to the 900-hp. 
and the 450-hp. engines by means of separate steam 
mains connected to different sections of the 20-in. steam 
header, while steam for the 300-hp. engine is taken from 
a branch main each end of which is connected to a 
steam-circulating main passing along the north and 
south sides of the engine room. The branch steam main 
has division valves at its ends, thereby permitting the 
two engine units connected to it to be shut down with- 
out affecting the other apparatus connected to the cir- 
culating main. The main exhaust piping from the 
engines and pumps is connected to a large expansion 
tank of the utility separator type installed in the sub- 
sub-basement. From this tank the main heating and 
exhaust riser is taken, together with connections for 
hot-water and feed-water heating. 

The drips for the system are divided into two classes, 
clean and dirty. Both clean and dirty dips are con- 
nected to a drip pit containing suitable tanks and pumps. 
There are three pumps, one to take care of the clean 
drip water, one for the dirty drip water, and one spare 
pump so connected that it may be used for either pur- 
pose. The clean drips are returned to the feed-water 
heater and the dirty drips discharged into the sewer. 
Steam traps of the Brown type are installed on each 
engine and pump, besides two to take care of each sec- 
tion of the main steam header. Four lifting traps are 
used, two in the drip pits and two at the oil separator 
of the feed-water heater. 


Oiling System 


Cylinder and engine oil is furnished the engines by 
means of the Bowser gravity system of oiling. Three 
pumps are installed for this purpose, each being 
equipped with a direct-connected 0.5-hp. motor. The 
main gravity tanks are situated on the ceiling .of the 
sub-basement above the engine room. The;motors sup- 
plying these tanks are float-controlled. The system has 
a capacity of 700 gal. of engine oil and ‘400 gal. of cylin- 
der oil. Each engine is equipped with a Richardson- 
Phenox self-oiling system. 


Steam Pumps for House-Water Supply 


The steam-circulating main, previously mentioned as 
a means for furnishing steam to two engine units, is 
connected ‘at each end of the 20-in. header and passes 
through the engine room and around the pump room. 
Division valves are so arranged at numerous points as 
to enable .certain equipment to be shut down in case 
of emergency without affecting any other machines. In 
the pump room are two steam pumps for water supply 
at each of ‘the three house levels. At each of these 
levels, which are the seventeenth, twenty-seventh and 
fortieth floors, there are two house tanks. On the for- 
tieth floor two of 12,500-gal. capacity are installed, on 
the twenty-seventh floor two of 10,000-gal. capacity, 
and on the seventeenth floor two of 10,000-gal. capacity. 

One of the pumps for each level is connected to the 
north side of the circulating main and the other to the 
south side, division valves being so arranged as to crip- 
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ple only one pump in case a section must be shut down 
for any reason. Two fire pumps are installed on the 
north side of the circulating mains with division valves 
also provided. In the: pump room are also air com- 
pressors, hot-water heaters, ice machines, etc., all being 
so arranged that division valves prevent the operation 
of the entire equipment being crippled at the same time. 
Two Blaisdell air compressors for cleaning and for sew- 
age ejectors are also installed. These operate at three 
different pressures, the pressure being controlled by 
reducing valves at the tanks. All tanks, heaters, sepa- 
rators, etc., are insulated with 114-in., 85 per cent mag- 
nesia blocks placed over a l1-in. air space. Over these 
blocks a canvas jacket is sewed and painted. 

The hot water for the building is obtained from hot- 
water generators and storage tanks, there being two 
heaters and tanks for each level. The water supply 
below the first floor is obtained from street pressure. 
The heaters are so cross-connected that the intermediate 
level can be used on the high level, and vice versa. The 
heaters are controlled by thermostats. Two Carbondale 
50-ton ice machines of the absorption type with high 
and low pressure brine circulation are also installed in 
the pump room. Brine is circulated in the club, restau- 
rants, café and barber shop, but no circulating ice water 
is provided. The ice machines have a capacity of 20 
tons of ice per day and a storage capacity of 20 tons. 


Building Heating 


The Webster system of direct and indirect heating is 
employed. This system utilizes the exhaust steam from 
engines, pumps, etc., with provision for supplementing 
the exhaust steam with live steam under reduced pres- 
sure when the exhaust steam is not sufficient. Three 
steam-driven vacuum pumps are so connected that any 
one pump can be used for either the direct or indirect 
system or both. The indirect heating is accomplished 
by means of stacks and ducts, while the direct heating 
is accomplished by means of radiators. 

A pipe shaft 12 ft. square leads from the sub-sub- 
basement to the penthouse and contains all water pipes, 
steam pipes, brine-circulating pipes, heating risers, etc., 
up to the fortieth floor. A back-pressure valve is in- 
stalled on the 30-in. exhaust riser at the thirty-seventh 
floor. A 24-in. heating main is taken out at the thirty- 
sixth floor, branching off to heating mains which encircle 
the building near the building wall. All heating risers 
are taken off from this circulating main and lead up to 
the fortieth floor and down to the second floor. The 
radiators are connected to these risers by concealed 
branches under the floor. In general, heat is obtained 
by three systems of piping, downward, overhead, and 
underneath the system feeding the first floor. 

All heating lines above the sub-sub-basement, with 
the exception of risers and radiator branches, are in- 
sulated with 1l-in. asbestos molded coverings. For the 
insulation of heating risers, radiator branches and ex- 
pansion loops, 0.75-in. special wool-felt coverings are 
used. This insulation, as well as boiler, pump, steam- 
line, feed-water-line, etc., insulation, is of the H. W. 
Johns-Manville type. 


Ventilating System 


The fresh air for the general ventilation of the build- 
ing is obtained at the seventh, eighth and ninth-floor 
levels above the court, and the exhaust is discharged 
through the roof of the fortieth floor. Twenty-six 
American blower fans directly connected to an aggre- 
gate of 300 hp. of Allis-Chalmers motors are employed 
for causing the necessary circulation of air. All fresh 
air supply is passed through Iroquois air washers, tem- 
pering and reheating coils before being used. The air 
for the engine and boiler rooms passes through a cheese- 
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cloth filter. All fresh-air ducts are covered with air- 
cell sheets, and finished with a heavy sewed canvas 
covering. The accompanying illustrations show the ar- 


rangement of ventilating ducts in the engine and boiler 
rooms. 


Automatic Sprinkler Systems 


In addition to the general fireproof nature of the 
building, automatic sprinklers are installed in such por- 
tions of the building as required by the New York Fire 
Insurance Exchange and New York Board of Fire 
Underwriters. The supply of water for the sprink- 
ler systems is obtained from several sources, one 
of which consists of two separate 4-in. mains con- 
nected to different street mains. For the third inter- 
mediate floor water is obtained from two steel pressure 
tanks of 7500-gal. capacity equipped with gage-glass 
and shut-off valves. The 5000-gal. vertical steel tank on 
the thirty-eighth floor is used to supply water to the 
thirty-sixth-floor sprinkler systems. A standard Siam- 
ese steamer connection is installed on the sidewalk and 
connected with the two sprinkler systems. A Siamese 
hose connection is also installed on the roof of the 
thirty-eighth floor. Compressed air is obtained from 
two sources. Two Blaisdell air compressors and two 
Westinghouse locomotive-type compressors are installed 
in the sub-sub-basement. 

An electric sprinkler-alarm system is also installed, 
the indications being received on.a board in the chief 
engineer’s office, where the fire-alarm, electric-clock and 
gage boards are also installed. 


Elevator for Lifting Office Safes 


All safes delivered to the building are handled by 
means of a sidewalk-type plunger elevator, which de- 
livers them to sub-basement freight vestibules, where 
they are transferred to an electrically operated elevator 
for delivery to the tenant. A separate hydraulic pump- 
ing plant is provided for the elevator, jack pumps being 
installed for use when handling heavy safes. 


Generator Switchboard and Electrical Equipment 


Six generators, all of the General Electric inter-pole 
compound-wound type, having a voltage rating of 240, 
are each connected to one of the six engines in the 
engine room. Three of these generators are rated at 
600 kw., two at 300 kw. and one at 200 kw. Two hun- 
dred and forty volts is used for motor service through- 
out the building, and 120 volts for lighting purposes. 
The necessary voltage for lighting purposes is obtained 
by means of a three-wire system and two 200-amp. 
balancer sets in the engine room. 

All of the electrical equipment in the engine room is 
remotely controlled from a ten-panel switchboard, a 
remotely controlled circuit-breaker being installed on a 
marble panel near each generator for controlling the 
corresponding circuit. The control circuits for the gen- 
erating units are run in conduit along the ceiling. All 
main generator connections are made by means of cop- 
per bars, carried vertically from the generators to near 
the ceiling, and then carried horizontally by means of 
special channel-iron hangers equipped with insulators 
and supported from the ceiling of the engine room. All 
of these conductors are inclosed in wire-grating frames, 
preventing accidental contact and short-circuits from 
material falling upon them. 

The main switchboard, which is of the remote-control 
type, consists of ten marble panels. One of these is for 
the elevator circuits; one is for duplicate motor-gener- 
ator sets for changing two sets of 24-volt storage bat- 
teries that are used for annunciators, fire alarms, clocks 
and other purposes about the building, and there are six 
generator panels, one for each generator, one balancer 
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panel, and one totalizing panel. The switchboard is 
supported on an angle-iron frame, and the current- 
carrying parts are inclosed by a brass grating. Con- 
duits are carried horizontally to the top of the board 
from a pull box installed flush with the wall to the back 
of the board. This pull box is provided with sectional 





ONE OF THE FOUR DISTRIBUTION BOARDS FOR BUILDING- 
LIGHTING SERVICE 


doors to permit of ready access. Between the board and 
the pull box General Electric motor-operated field rheo- 
stats are installed for the six generators. No distribu- 
tion panels are included on the main switchboard, since 
panels are placed near the four corners of the building 
for this purpose. One of these distribution panels is 
shown in the above illustration. 

The electrical equipment of the building is so arranged 
that practically four isolated distribution systems are 
installed, rendering each vertical quarter of the build- 
ing independent of all others. Four wire shafts, one 





BALANCER SETS FOR BUILDING LIGHTING AND TWO MOTOR- 
GENERATOR SETS FOR LOW-TENSION SYSTEM 


near each corner of the building, are employed, each 
shaft supplying one-fourth of each floor. 


Use of Electric Energy During Construction 


In making the excavation necessary for the Equitable 
Building, the O’Rourke Engineering & Construction 
Company contracted with the New York Edison Com- 
pany for about 1500 hp. of electric energy to be used 
during the construction period. Two large air com- 
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pressors, one of 140 hp., the other of 160 hp., were em- 
ployed to compress the air in building the caissons. 
Twelve large motors and numerous smaller motors were 
used for hoisting. A total of 880,523 kw.-hr. of elec- 
trical energy was consumed during the process of 
excavation. 

During construction of the building about 1500 hp. 
was also employed in motor applications, and about 600 
incandescent lamps and ten are lamps were necessary 
for illumination purposes. During construction about 
401,384 kw.-hr. of electrical energy was used by these 
motors and the lighting equipment. 


Design and Construction of Building 


It is interesting to note that plans for the new Equit- 
able Building were conceived long before the date of 
the fire that destroyed the old building on Jan. 15, 1912. 
In 1905 D. H. Burnham & Company, architects of Chi- 
cago, made original designs for a sixty-two story build- 
ing for the Equitable Life Assurance Society. These 
plans were held without action until the early part of 
1912, when the property was purchased by General T. 





PUMPS AND CONTROL OF THE ENGINE-ROOM OILING 
SYSTEM 


Coleman du Pont, president of the Equitable Office 
Building Corporation, which manages and operates the 
building. 

New plans were then prepared by Mr. E. R. Graham, 
architect of Chicago, for the present Equitable Build- 
ing and the mechanical equipment, under the direc- 
tion of Messrs. J. R. Furnam and G. W. Hubbard, the 
architect’s engineers. These plans were then approved 
by the owners, and a contract was made with the Thomp- 
son-Starrett Company of New York City. Detail plans 
and working drawings were then prepared for the en- 
tire mechanical equipment, under the direction of the 
architect’s engineering staff.and Mr. R. D. Ward, as 
mechanical engineer, representing the owners. Mr. C. 
E. Knox was retained by the owners as consulting engi- 
neer on the elevators, and Mr. Henry C. Meyer by the 
Equitable Life Assurance Society as consulting engi- 
neer for the mechanical equipment. The engineering 
staff of the contractor’s mechanical department consisted 
of Messrs. William Gordon, W. H. Driscoll, Otto Dim- 
mert, John McMillan, S. S. Schaeffer and William 
P. Cock, Jr. 
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Converting a Distribution System 


Methods of Effecting Change from Two-Phase to Three-Phase on Richmond Light & Railroad 
Company’s Lines Without Interrupting Service 


HE distribution system of the Richmond Light & 
! Railroad Company, New Brighton, N. Y., serving 
all Staten Island, has been converted from 2300 
volts, two-phase, sixty cycles, to 2300 volts and 6600 
volts, three-phase, sixty cycles, without interrupting the 
service. The old are lamps and carbon filament lamps 
used for street illumination have been replaced by 100-cp 
and 250-cp, 6.6-amp series gas-filled lamps. A new sub- 
station has been built at Concord which receives 6600- 
volt energy from the Livingston power station and con- 
verts it into energy for operating the street-car systems 
in the Concord, New Dorp, Richmond, South Beach and 
Midland sections of Staten Island. A number of changes 
have also been made at the Livingston power station, 
where the energy for the entire system is generated. 


Former Conditions 


In addition to a 600-volt direct-current system for 
railway operation, which was retained, the former lay- 
out consisted of a number of two-phase, three-wire, 
2300-volt transmission lines for light and power service 
and a few two-phase, four-wire lines for the same pur- 
pose. The power plant contains three direct-current 
600-volt generators having a combined rating of 1600 
kw and four two-phase, sixty-cycle, 2500-volt alternators 
having a combined rating of 6500 kva. Within the next 
two months a 7500-kva, three-phase, sixty-cycle, 2300- 
volt turbine-driven alternator will be added to the exist- 
ing equipment. This will be used to take care of the 
additional load expected and that due to the new sub- 
station. 

The methods used to rehabilitate the power plant 
and the entire system embody the ideas of Mr. C. W. 
Hotchkiss, the president of the company, and Mr. W. H. 
Rudisill, its chief engineer, as worked out in the latter 
part of the year 1914, when it was decided that a change 
from two-phase to three-phase at the voltages mentioned 
would be desirable, because of the more efficient trans- 
mission that would be obtained and the desirability of 
using three-phase motors for power applications. Fur- 
ther, the capacity of the existing lines has been increased 
by the change-over so that they will take care of part 
of future loads. 

All motors installed since October, 1914, have been of 
the three-phase type to eliminate the necessity for recon- 
nection and changing the control equipment when 
three-phase service was established. It was necessary 
in many cases, therefore, to supply 220-volt, two-phase, 
three-wire service, 220-volt, three-wire, three-phase 
service and 110-volt, three-phase, three-wire service 
from the existing two-phase, three-wire or four-wire 
transmission lines then employed, until such a time as 
the transmission lines were changed to three-phase 
operation. In such cases use was made of the scheme 
of connections shown in Fig. 1. The transformers 
shown were of the out-door type mounted at necessary 
points along the transmission line so that they could be 
easily removed as soon as the changes to three-phase, 
6600 volts or 2300 volts, were completed. 


Methods Used in Changing from Two-Phase to Three-Phase 
Service 
In changing from two-phase to three-phase a switch- 


board having two sets of buses was used. Two 800-kva 
transformer banks were installed at the main power sta- 


tion at Livingston, one temporarily T-connected and 
designed to take two-phase, 2300-volt energy from the 
generating equipment and convert it into 6600-volt, 
three-phase. The other transformer bank was open- 
delta connected and used for straight three-phase opera- 
tion, converting from 2300-volt, three-phase, to 6600- 
volt, three-phase. 

During the change-over period one set of buses on 
the main switchboard was designated as the two-phase 
bus and the other as the three-phase bus. Two 500-kva 
and one 1600-kva, 2300-volt alternators were reconnected 
for three-phase generation and connected to the three- 
phase buses. A 3000-kva, 2300-volt generator was re- 
tained for two-phase operation and connected to the 
two-phase bus. 

The first step taken in the change-over was to furnish 
three-phase energy to the new Concord substation, to 
which a three-phase line had already been constructed 
and at which place three-phase apparatus had been in- 
stalled. This meant a load of about 500 kva, and an 
additional load of 300 kva was added by reconnecting 
the motors used in connection with the Livingston sta- 
tion for three-phase operation. All of this three-phase 
apparatus was then supplied with energy from the three- 
phase bus. 


Use of Open-Delta-Connected Transformers 


The distribution systems for lighting and motor serv- 
ice were retained two-phase. Open-delta-connected trans- 
formers were installed for the various motor users, with 
the transformers plugged so as still to give the correct 
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FIG. 1—TRANSFORMER ARRANGEMENT FOR 220 AND 110 
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voltages for straight two-phase transformation. This 
work was done on Sundays and at other times when 
the motors were out of service. When all the motors 
corresponding to the open-delta-connected service trans- 
formers installed were reconnected, the transmission 
line was connected to the three-phase bus at the Living- 
ston power station and the plugs of the open-delta- 
connected service transformers were removed so as to 
give correct three-phase voltages for the motors. An 


entire motor installation of 400 kva to 500 kva was 
changed over on one Sunday and made ready for three- 
phase operation the next day. 

Where a circuit was too long to be changed at one 
time, only about 400 kva or 500 kva, corresponding to 
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the part of the line nearest the power plant, could be 
changed to three-phase. In such cases it was necessary 
to provide two-phase energy from the end of the section 
corresponding to the first 400 kva or 500 kva connected 
for three-phase operation. This was done by inserting 
at such points transformers connected as shown in Fig. 
2, thus giving two-phase service along the remainder of 
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FIG. 2—-METHOD OF CHANGING FROM THREE-PHASE TO 


TWO-PHASE 


a line. The transformers employed were standard 
General Electric 2200/608-volt transformers, and the 
scheme of connection emnloved was developed by Mr. 
L. G. Smith, assistant electrical engineer of the com- 
pany. The phase relation obtained on the two-phase 
side of the transformers was approximately 92 deg. 
The two-phase and three-phase voltages were essen- 
tially the same. Transformation from 6600 volts to 
2300 volts was obtained where necessary by means of 
transformer banks installed on the ground and inclosed 
by wire netting. 

The process of installing the open-delta-connected 
service transformers and reconnecting the correspond- 
ing motors for three-phase operation was continued, and 
the length of line furnishing three-phase energy was 
gradually increased by changing the position of the 
transformer arrangement shown in Fig. 2 until the end 
of a line was reached. This process was employed on 
all power-transmission lines. In the meantime the 
street lighting circuits were reconnected for three-phase 
operation. 

When the entire distribution system was changed for 
three-phase operation, which was about May 30, the 
T-connected transformer bank at the main power station 
was finally arranged to supply three-phase energy. 


Electricity Replaces Steam in Drainage Pumping 


Spring Lake Drainage & Levee District, which owns 
about 12,000 acres of reclaimed land along the Illinois 
River in Tazewell County, Illinois, is now operating its 
500-hp. pumping station with electricity from the lines 
of the Canton (Ill.) Gas & Electric Company. For three 
or four years this district, which is one of the largest 
on the Illinois River, has been operating a steam pump- 
ing station, but this plant has now been shut down. 
It is expected that the electrical installation will save 
the district a considerable sum on pumping costs and 
that it will eliminate troubles which have arisen from 
lack of coal and from machinery breakages. 
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The plant contains two 300-hp., three-phase, 440-volt, 
575-r.p.m. Westinghouse motors, connected by silent- 
chain drives to two 48-in. double-suction centrifugal 
pumps, and one 100-hp. motor, similar in characteristics 
to the larger units, driving a 24-in. centrifugal pump. 
Varying pump speeds for working against different 
heads of water are obtained by changing the gears 
which engage the silent chains. When operating at max- 
imum rating the 48-in. pumps are capable of delivering 
approximately 70,000 gal. of water a minute. 

Energy for operating the station is delivered from 
Canton, 16 miles distant, over a three-phase, 13,000-volt 
line. This transmission potential is reduced to 440 volts 
in an outdoor substation equipped with three 200-kva. 
Maloney transformers protected by Westinghouse low- 
equivalent lightning arresters and Burke disconnecting 
switches. 

The land being drained lies in a 15-mile strip along 
the river. The flowage this spring has been handled by 
operating one 300-hp. motor eight hours a day and 
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the 100-hp. motor sixteen hours a day. One large motor, 
it has been planned, is to be held in reserve to meet 
emergencies and to be used in time of high water. 

Ultimately more load will be added to the transmis- 
sion line, as the Banner Special Drainage & Levee Dis- 
trict with 3500 acres of land expects to begin operating 
an electrically driven station in the fall. Other dis- 
tricts are being formed along the Illinois River, and the 
Canton company expects to supply energy to several of 
these in its territory. 


Theory of Induction Meter Operation 


The theory of operation and the working principles of 
induction watt-hour meters were points discussed by 
Mr. V. L. Hollister in a paper read at the recent A. I. E. 
E. convention. Attention was called to the fact that 
the operation of most domestic induction meters can- 
not be explained by the revolving-field theory, for if 
this applied meters with drum-shaped rotors would have 
much weaker unit torque than those with flat disks. a 
condition which is not borne out by the facts. It was 
shown that the accuracy of a meter will not be main- 
tained with frequencies and ranges of temperature dif- 
ferent from those for which it is designed unless a 
compensating winding and a shunt coil with a zero- 
temperature resistivity coefficient are provided. A 
mathematical explanation was given for the accuracy of 
induction meters with widely different wave-forms. The 
rotating-field principle on which some of the foreign in- 
struments operate was treated mathematically, and the 
construction of shifting-field meters was described. 
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Electricity in a Massachusetts Shoe Factory 


Motor-driven Equipment, Electrically Heated Devices and Connected Load 
of a Factory Entirely Operated by Electrical Energy 
By THOMAS D. BoND, POWER ENGINEER* 


HE extensive use to which electric motors can be 

! put in the making of shoes is well illustrated in 
the case of a Haverhill (Mass.) shoe factory. 

From the time the hides are cut, on the top floor of the 
building, to the time when the Goodyear-welt shoe leaves 
the factory, about 150 operations have been performed. 
In the case mentioned motor-driven presses are used 
for cutting out the uppers and linings of shoes. Each 
press has two 25-watt tungsten-filament lamps equipped 
with holophane shades for illuminating the work. The 
sewing machines in the stitching room are so arranged 
that generally twenty-four machines are driven through 
a counter shaft under the bench by a 2-hp. or 3-hp. 
motor and Morse silent-chain drive. In addition to 
adequate general illumination, each machine is equipped 
with a 15-watt lamp and shade attached to a flexible 
arm capable of being adjusted to the lighting require- 
ments of the operator. In this room are also installed 
an electrically heated crimping machine using 1100 


TABLE I—MOTOR-DRIVEN MACHINES IN HAVERHILL SHOE 











FACTORY 
Motor, Motor, 
Floor Hp. R.P.M. Machine Driven 
| 
Basement............ 7.5 1200 |Elevator 
5 1200 |Pump 
7.5 1200 \Channelling 
2 1800 |Channelling 
10 1200 |Elevator 
3 1800 |Channeling 
20 1800 Dying out 
1 1800 Machine shop 
First 3 1800 Stitching 
5 1800 Dinking 
Second. . 2 1800 Buffing 
1.5 1800 Stamping 
5 1800 Buffing 
Se ee 2 1800 Finishing brushes 
7.5 1200 Edge setting 
10 1200 Edge setting 
10 1200 Edge setting 
10 1200 Heel shaving 
7.5 1200 Scouring 
20 1200 Blower 
15 1200 Blower 
2 1800 Buffing 
Fourth 5 1200 Trimming 
5 1800 Stitching 
3 1800 Beating out 
5 1800 Slugging 
7.5 1200 Stitching 
7.5 1200 Beating out 
3 1800 Pulling over and last. 
2 1800 Pulling over and last. 
15 1200 Stitching 
We stent askatewa 1 1800 Miscellaneous 
7.5 1200 Rotary pounders 
5 1800 Rotary pounders 
1 1800 Stitching 
2 1800 Stitching 
3 1800 Stitching 
0.75 1800 Crimping 
2 1800 Stitching 
2 1800 Stitching 
2 1800 Stitching 
2 1800 Stitching 
3 1800 Stitching 
1 1800 Stitching 
7.5 1800 Sole stitching 
7.5 1800 Sole stitching 
Sixth 7.5 1200 Clicking machines 
3 1800 Crimping 
5 1200 Clicking machines 


watts, a backing press using 650 watts, a power press 
using 1000 watts, and an embossing machine using 170 
watts. 


*Haverhill Electric Company, Haverhill, Mass. 





TRANSFORMER AND SERVICE LEADS INTO HAVERHILL SHOE 
FACTORY 





MOTORS CONNECTED BY SILENT CHAINS TO STITCHING 
MACHINES ABOVE 





TREEING MACHINES USING ELECTRIC IRONS TO REMOVE 
WRINKLES MADE BY LASTING MACHINE 
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ELECTRICALLY HEATED CRIMPING MACHINE; ELECTRICALLY HEATED, MOTOR-DRIVEN STITCHER; ELECTRICALLY 
HEATED, MOTOR-DRIVEN TREEING MACHINES 


In finishing insoles the first operation consists of 
applying a layer of duck or canvas to the insole. The 
duck comes prepared with a coating of compound which 


TABLE II—ELECTRICALLY HEATED APPARATUS USED IN HAVER- 
HILL SHOE FACTORY 
Watt 
Con- 
No Machine sump- Maker 
tion 
3 Crimping machine Two Boston Last Co 
heats, 
1100-550 
4 Flatiron 300 General Electric Co. 
2 Backing press 650 (Boston Last Co. 
8 |Bottoming iron 180 Boston Last Co. 
3. Inseam and turn-sole machine} 400 Haverhill Shoe Mach. Co 
2 Bottom drier 1200 (Haverhill Shoe Mach. Co 
1 |Atlas level machine 363 |U.S. M. Co. 
12 Tool heater 175 Boston Last Co. 
8 (Miller power treeing machine.| 2000 (A. O. Miller Treeing Mach. Co. 
2 \Plate 150 Boston Last Co. 
1 Savaday rack 2000 |The Savaday Rack Co 
30 |Treeing irons cal 180 (Boston Last Co 
2 |Vamp-creasing machine 120 (A. O. Miller Treeing Mach. Co, 
3 |Embossing machine 170 |Boston Last Co. 


only requires heat to make it adhere to the insole. Here 
again electricity is used for heating purposes, the duck 
being passed over an electrically heated surface. The 





MOTOR DRIVE IN STOCK FITTING ROOM 





duck-coated insole is then tacked onto the last, and the 
combination passes along to the lasting room, where 
the uppers are attached. 

In the lasting room saturated steam is used to steam 
the tips of shoes, for the reason that no satisfactory 
electrical method for doing this work is yet in common 
use. Electricity, however, plays a part also in this de- 
partment in that a modified form of a treeing machine, 
with electrically heated irons, is used to remove wrinkles 
that may have been caused by the lasting machine. 

In the making room electricity is much in evidence. 
Here electrically heated welting machines are employed 
for stitching the insole, upper and welt in a single 
operation and with exceedingly great speed. This ma- 
chine uses a wax pot which is electrically heated by two 
100-watt heating units, the temperature being under the 
control of a rheostat. The head of every machine is 
heated by two 150-watt units, and each machine is 
driven by a 0.75-hp. motor. 

The welted shoe is then treated with a bottom filling 
of cork and glue from an electrically heated glue kettle. 
An outer sole is sewed on by a machine similar to the 
welt-sewing machine. Edge setters, bottom driers, 
burnishers, etc., all electrically heated, are employed in 
the heeling and finishing rooms. 


MOTOR DRIVE IN SOLE-CUTTING ROOM 
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In the treeing room, where the final finishes are ap- 
plied to the shoe, the electrically heated treeing iron is 
used. The even temperature at which these irons oper- 
ate enable an operator to do fine work. An individual 
motor-driven automatic treeing machine is also em- 
ployed. It does the work of two men. The manufac- 
turer’s trade-mark and other marks are impressed on 
the sole of the finished shoe by an electrically heated 
stamping machine. The creases across the vamp are 
also made by an electrically heated machine. 

In all, about 275-hp. of electrical energy is used and 
forty-nine motors are installed. Approximately 1900 
tungsten-filament lamps are also in use, most of which 
are of the 25-watt size. 


OPERATING NEEDS OF GRAIN ELEVATORS 
Electrical Equipment Rating, Load Conditions and Service 
Rates 


The extent to which electricity is used by the grain 
elevators operated from the Port Arthur and Fort 
William substations of the Kaministiqua Power Com- 
pany, Fort William, Ont., was shown by Mr. H. E. Staf- 
ford, in a paper read at the recent A. I. E. E. 
convention. A detailed account of equipment was 
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TYPICAL DAY LOAD AND TYPICAL NIGHT LOAD FIRST FIVE 
HOURS 


given, and in some cases operating data and costs were 
included. The author briefly described the various steps 
through which the grain must go in its handling in the 
elevators. Owing to conditions peculiar to the industry, 
the day load is irregular while the night load is prac- 
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tically constant, as is shown by the accompanying load 
curves. The cost per kilovolt-ampere for the average 
22,000-volt station, including building transformers, 
synchronous condensers, high-tension and low-tension 
apparatus, etc., ranges from $37.77 (the lowest) to 
$42.75 per kilovolt-ampere. The cost for a 2200-volt 
station is from $36.65 to $39.72 per kilovolt-ampere. 


TABLE II—POWER REQUIREMENTS OF ELEVATORS 











Total Hp. Average Hp. 
Electric (maximum demand). . . soa 14,419.5 8,680 
Electric (flat rate) ‘ ; 495 475 
Steam. . oleae Basin sad gigawres 4,710 3,105 
Combined steam and electric peatn ks 800 300 
Total poviietceti eta tie 20,417.5 12,560 


The flat-rate charge is $25 per horsepower, while the 
maximum demand is figured on the following basis: 








Kw. 

aE IE os 05 hos ho ps FS ae kOe a ee Sis eee 280.0 

Transformer losses on maximum demand................ 5.5 
NE 66 POU Acland Sl ae tee RR OAD ile cides bees 285.5 

285.5 kw. = 383 hp 

Kw.-hr. 
MIO WAEL-NOUT COMBUMBOIION 3 o6 iki soca ian bec ade awecsads 28,140 
Porat Gity Meare, SSG.0 St GOs bigs kkcciccvucwarvesrven< 14,275 
pened Birr eres. BEG.8 Bes} ods enews 14,275 
RN a5 ariak cS hk oe Ean ae a RT aa OE ee 28,550 
ECAMPWTGAA-ROUP COMBUINBUIGR nck d Soo ie eiss 8 kee Hes he wee 28,140 
ROO sci hs-es Salk wale Foe eee wO ES bse OS Kleen bald eee 410 
See Ok BE Sr ee i er BI 6 os 5 Ks erro hese es ccweees $383.00 
First fifty hours, 14,275 kw.-hr., at 1.3 cents.............. 189.85 
Second fifty hours, 14,275 kw.-hr., at 1 cent.............. 142.75 
EROORE, 520 re RE Oe CR io oe 6 EG ines eee. eeees 0.41 
RN dataia oncini> wx ie wood ool alo io kta. we Sk ae a elle ait ot $716.01 
EO, TE Or sie bk BORG RCC Ee bh Oe ee RES ee 71.60 
CHAPRUS BOE WOME TOG BOO WOW oo aks 0 Kies RAS Ge wes ewe $644.41 


This gives a rate of $27.62 per kilowatt per annum, 
but for reasons quoted by the author it would be mis- 
leading, he declared, to quote any figure on the actual 
cost per kilowatt per annum. 


TABLE I—ELECTRICAL EQUIPMENT OF GRAIN ELEVATORS 

















| Averace Hp. | 
Grain Motor Engine | Boiler Transformer | Condenser 
No. | Name No. Capacity, Rating, Rating, | Rating, ————————| Rating, Rating, Load- Power- 
Plants Bushels Hp. Bn. | Sp. | Kva | Kva Factor! Factor 
| Elec Steam | 
1 | Western Terminal 1 2 000,000 1,140} 700 750 250 25% 90% 
9 \Fort William elevator. . 1 1,500,000 365 800 500 | 100 200 | 
3 |Consolidated elevator 1 1,750,000 1,007 600 750 200 90 
4 |Canadian Pacific Railway* 1 8,000, 000 2,000 | 1400 1,764 588 90 
5 |Canadian Northern Railway 2 9,500,900 765 2000 2000 | 385 1700 450 | 200 92 
| 
6 ‘Grand Trunk Pacific Railway 1 5,750,000 1,800 1500 2,025 | 750 90 
7 Horn Elevator 1 800,000 | 600 1200 600 
8 |Ogilvie Milling Company 1 1,250 , 0002 2,000 1300 1,800 90 
9 Grain Growers Company 3 2,500,000 | 1,450 | 900 600 600 45% 90 
10 (Eastern Terminal. 2 1,250,000 1,300 450 525 450 | 12.15% 90 
11 (Empire Elevator 5“ 1 1,750,000 650 | 550 300 | 
12 Thunder Bay Elevator 5:6 1 1,500,000 650 550 300 
13 ‘Canadian Government elevator 1 3,125,000 | 2,150 1000 1,300 750 92 
14 ‘Smith-Davidson Company | 1 750,000 500 125 | 450 150 | 92 
15 \N. M. Paterson Company‘... . | 175,000 250 250 | 270 | 90 
16 |Parrish & Heimbecker* 1 100,000 145 125 150 | 45% | 90 
17 Bole Grain Company* 1 20,000 20 20 20 90 
18 |Muirhead & Company‘ 1 30,000 30 30 30 | 90 
19 ‘Guy Elevator Company‘ | 1 35,000 50 10 15 50 5 45 90 
20 Dwyer Elevator Company 1 100 , 000 110 90 120 | 90 
21 Muirhead & Black 1 165 ,000 100 130 120 | 90 
22 (National Elevator Company | 1 40 ,000 90 100 90 | 92 
Total. ... jee 27 42,090, 000 15 , 2723 4710 4815 9255 3105 11,259 3938 


1Load-factor not available in most cases as no accurate records are kept. ?Capacity 3099 bbl. per day. *Maximum demand charge, $27.618. ‘Flat-rate charge, $27 per hp. ‘Cost per 
bus, 0.057 tent. Cost per ton of coal, $4. 
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Operating Kinks 


Endless-Tape Indicator Cards 


Whenever the curves obtained with an ordinary indi- 
cator are too small for minute study, an endless tape 
arranged for operation as shown in the accompanying 
illustration may be used to good advantage. In order 
that such a tape may be used with a standard indicator 
the spring and stop should be removed from the barrel. 
Then a wooden drum may be supported on a spindle 
parallel to the indicator drum and far enough from it 


———_, Driven from shoe 
Crank Shaft 4 
___ through Clutch — coh ' 
Continuous Tape | | : 


anv by 25 







) Magnet-operated 
Narker : 





To Contactor 


INDICATOR ADAPTED TO USE ENDLESS-TAPE CARD 


to allow the desired length of tape to connect the two. 
The spindle of the wooden drum should be driven 
through a belt and clutch from the engine shaft. To 
indicate when the piston of the engine being tested 
reaches the end of its travel a magnet-operated device 
such as shown may be employed to make a mark beneath 
the main marker. Apparatus similar to this has been 
used at the Royal Technical College, Glasgow, Scotland, 
for investigating the changes in pressure during the 
combustion stroke of Diesel oil engines. 


Arrangement to Make a Stoker Self-Oiling 


One of the causes of serious wear and tear on stoker- 
driving mechanisms is lack of proper attention by opera- 
tors to lubrication. In the more recent designs of 
stoker equipment steps have been taken by the makers 
to provide oil to the moving parts continuously. How- 
ever, many of the older types in use are still at the mer- 
cies of the firemen. 

The accompanying halftone illustration from a: pho- 
tograph taken in the power house of the Union Electric 
Company at Dubuque, Iowa, shows how this trouble was 
handled at small expense. An oil container or pan was 
placed beneath the large gear wheel shown so that the 
revolving teeth dip into the lubricant at each turn. 
These teeth carry the oil to the worm wheel and keep 
the contact points well lubricated. 





A SIMPLE AND EFFECTIVE STOKER OILER 
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In this instance the oil pans were purchased from the 
stoker manufacturers and installed after the stokers had 
been working for some time. The oil used for this pur- 
pose is not new oil, but is that which is collected after 
being used in other station machines and practically un- 
fit for use in any other way. 


Method for Controlling 2000-Volt Induction Motor 
One Mile from Power House 
By A. C. LASHER* 


The accompanying illustration shows a method of 
operating the closing and tripping coils of a standard 
make of remote-control electrically operated oil switch 
from a single two-wire control circuit. The installa- 
tion which led to the development of the device consists 
of a 40-hp, 2000-volt, three-phase motor driving a tur- 
bine pump installed nearly a mile from the power house. 
A small 2-hp, 100-volt motor, also three-phase, is con- 
nected to a sump pump for removing leakage from the 
pump well, which is situated at the river’s edge, with the 
floor and machinery normally below water level. The 
small step-down transformers for operating the sump 
pump furnish current for lighting the pump house and 
for a telegraph office and block signal near by. The 
service required of the large pump is intermittent, but 
the telegraph office must have all-night service and 







Switch at Power 
House 
Transformers 


2000-100 Yotts 


CIRCUITS FOR CONTROLLING OIL SWITCH FROM TWO-WIRE 
CIRCUIT 


power must be available at all times for operating the 
sump pump when necessary. 

The inexpensive device shown permits the electrically 
operated switch to be either opened or closed from the 
power house by one pair of wires, at a considerable 
saving in the initial investment and convenience in 
operation. By referring to the diagram it will be ob- 
served that, in addition to being provided with the elec- 
trically operated oil switch at the pump house, the 40-hp 
motor is controlled from an auto-starter at the power 
plant. With the 2000-volt circuit closed through the oil 
switch h at the pump house, the oil-switch lever a is 
up, with the coil spring c relaxed and the counterweight 
w down so that point d makes contact in the mercury 
cup e. If the pilot switch f is now closed, a circuit is: 
formed through the tripping coil t, and the switch 
opens. Conversely, with the oil switch h open, the lever 
a is down, and spring c is in tension, causing d to rise 
from the mercury cup e and the point | to fall and make 


*Electrical engineer Central of Georgia Railroad shops, Macon, 
Ga. 
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contact with the mercury cup m. In this condition the 
closing of the pilot switch f establishes a circuit through 
the closing coil g, and the switch is closed. 

The dash pot p is adjusted so that the beam o moves 
from one extreme to the other in about ten seconds. 
As it requires only a moment for either the closing or 
the tripping coils to act, it is only necessary to close 
the pilot switch for a very short interval of time. How- 
ever, if the switch has been thrown to one position and 
it is desired for some reason to change immediately 
back to the first position, the operator must allow a 
sufficient interval of time to elapse for the device to 
come to rest, since if the pilot switch is closed while 
the points d and / are in their mid-position, neither coil 
will be energized. 

The auto-starting switch at the power house is pro- 
vided with an ammeter, which enables the operator to 
observe whether or not the large pump is running. If 
the auto-starter switch is open and the operator is in 
doubt as to the position of the electrically operated 
switch, he has only to manipulate the auto-starter switch 
as though starting the pump in the usual manner. The 
ammeter will indicate whether or not the pump is on 
the line. While no harm can result from opening the 
switch h at any time, whether or not the pump is run- 
ning, it will be readily understood that this switch 
should not be closed when the auto-starter switch is open. 


Supplying Air to Generators at Constant Tempera- 
ture and Humidity 


An interesting arrangement to remove dust and grit 
from the ventilating air passing through the windings 
of a large generating unit is being successfully used at 
the Gold Street station of the Edison Electric [lluminat- 
ing Company of Brooklyn, N. Y. The scheme used thor- 
oughly washes the air and delivers it to the generator at 
a fairly constant temperature and humidity. Danger 
of excess dust and moisture being forced into the wind- 
ings is prevented by a simple separator arrangement 
which takes advantage of the tendency of bodies to re- 
sist change of direction when in motion. 

The operation of this air-washing arrangement is 
shown in the accompanying diagram. Ajir enters a 
motor-driven blower at A and is forced by the fan blades 
at high velocity past a supply of water maintained in 
reservoir E. The air picks up particles of water and 
produces a water film around the fan casing as shown 
by the arrows. The centrifugal effect created by the fan 
blades and the inertia of the dust particles causes these 
particles to pass through the air to the fan casing and 
be washed away by the water film lining this casing. 





AIR WASHER AT THE GOLD STREET STATION OF THE EDISON 
ELECTRIC ILLUMINATING COMPANY OF BROOKLYN 
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The air is further washed by coming into contact with 
a divided stream of water furnished by pipe O, near the 
top of the casing, and so placed as to increase the water 
film and produce a spray at the entrance of duct B. The 
moist air from duct B passes through a set of ventilat- 
ing baffle plates in a zig-zag path to remove the excess 








Section D-D. 


DIAGRAM FOR AIR WASHER 


moisture before reaching the generator windings. The 
specifications for this air washer call for a temperature 
of delivered air within 5 deg. of the wet-bulb tempera- 
ture when the blower is delivering 70,000 cu. ft. of air 
per minute with a 4.5-in. pressure at its discharge. 
A motor-operated pump of 50 gal. per minute capac- 
ity supplies water to tank EF and pipe O from the return 
tank T. This arrangement was devised by the Metro- 
politan Engineering Company of Brooklyn, N. Y. 


Hot and Cold Water Test for Insulators 


A hot and cold water test for insulators has been 
employed by the Pennsylvania Water & Power Com- 
pany to determine what types of insulators are most 
liable to be damaged by high internal stresses. In this 
test the heads of the insulators were dipped in cold 
water (7 deg. to 8.5 deg. C.) for five minutes, then im- 
mersed in boiling water for an equal period, and finally 
tested for resistance with a megger. Those which stood 
the treatment without any change in resistance were 
subjected to ten temperature changes and finally to a 
high-voltage test. By heating insulators which had 
been in service on the line for some time in a vacuum 
to a temperature of 50 deg. to 90 deg. C., it was found 
that the resistance gradually decreased and after sev- 
eral days rose again to infinity. When insulators which 
had been subjected to this treatment were subjected to 
high-voltage tests, it was found that they would break 
down at a much higher voltage than before being 
treated. The insulators which dried out the quickest 
punctured at the lowest voltages while those that dried 
out more slowly had considerably higher break-down 
values. From these observations it is concluded that 
insulators which have become unsuitable for service 
owing to absorption of moisture can be made safe for 
service by heating them in a vacuum and treating them 
so they will not absorb moisture again. Switching, 
surges, arcing grounds, high-frequency discharges, etc., 
it is claimed, can hardly be assumed to be the 
cause of insulator depreciation, since insulators have 
been damaged on lines continuously energized but not 
used to transmit energy. 








JULY 10, 1915 


Extracts and Abstracts 


N. E. L. A. Rules to Harmonize Service Require- 
ments for Motors 


Rules to govern the installation and use of motors on 
central-station distributing systems were proposed by 
the National Electric Light Association committee on 
new apparatus at the convention held recently at San 
Francisco. These rules aim to harmonize the service 
requirements for motors in different cities. They also 
furnish a more definite basis for figuring current values 
by giving the limits for the starting current in amperes 
per horsepower of rating instead of a multiple of the 
rated full-load current. The rules as they are to be 
tried out during the present year by central-station com- 
panies are as follows: 

As voltage regulation is affected by the amount of 
current taken from the line, a motor exceeding the max- 
imum allowed starting current will not be connected to 
the lines, as its operation would prevent successful 
service. To avoid misunderstandings, the exact char- 
acteristics of the service which will be furnished—that 
is, direct current or alternating current, voltage, and 
with alternating current also frequency and phase— 


TABLE I—PERMISSIBLE STARTING CURRENT FOR SINGLE-PHASE 
SIXTY-CYCLE MOTORS 


| 


RATING 
omen Maximum Permissible Amperage 

Horsepower | Volts 

jaca ee ds - aii ” si ii 
0.5 and below 220 15 
Above 0.5 to 1 inclusive 220 | 20 

Amp. per Hp. 

Above 1 to 5 ; 220 15 
Above 5. ‘ 220 | il 





must be ascertained from the central-station company 
by the prospective user of power. 

The instantaneous current (determined by test or 
based on value guaranteed by manufacturer) drawn 
from the line by any motor (with the starting device, if 
any required, in the starting position) must not exceed 
the value for the rated horsepower of such motor as 


TAB LE II—PERMISSIBLE STARTING CURRENT FOR POLYPHASE 


SIXTY-CYCLE MOTORS 








MAXIMUM PERMISSIRLE AMPER- 
RATING AGE PER PHASE PER Hp. 
Horsepower Volts | Two-Phase rhree-Phase 
1 and below ‘ 220 17.3 20 
Above 1 to 2 inclusive, ........ 220 15.2 17.5 
Above 2 to 5 inclusive 220 11.2 13 
440 | 5.6 6.5 
550 | 6.5 5.2 
Above 5 to 30 inclusive 220 ! Ss 9 
40 | 1 1.5 
550 3.2 3.6 
2200 1 ] 
Above 30 220) 5.9 6 
440 2.6 3 





550 | , 2 4 
2200 | 0.5 0.6 


obtained from the accompanying tables. In a group 


installation the largest amount of starting current per- 
mitted for any motor of the installation shall be the 
limit of starting current for any other motor of the 
group. 

The limits of starting current in Table II are in- 
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tended to be such that starting devices for polyphase 
motors will be required for motors above 5 hp. where 
the installation consists of a single motor of such size. 
Instances may occur wherein it may be necessary to use 
a starting device on 5-hp. motors. In any installation 
where starting devices are normally required it shall 
be optional with the operating companies to approve 


TABLE III—PERMISSIBLE STARTING CURRENT FOR SHUNT- 
WOUND AND COMPOUND-WOUND DIRECT-CURRENT MOTORS 





RATING 


Maximum Permissible Amperage 
per Hp. 
Volts 


Horsepow er 


3 and below 230 12 
550 5 
Above 3 230 9 
550 $ 


the omission of the starting devices on motors of certain 
capacities. 

Motors that cannot be safely subjected to full voltage 
at starting must be provided with a device to insure 
that on failure of voltage either the motor will be dis- 
connected from the line or the starting device will be 
returned to the starting position. 

Reverse phase relays and circuit-breakers or equiva- 
lent devices are recommended on all polyphase elevator 
installations, cranes and similar service to protect the 
installation in case .of phase reversal. Should special 
conditions seem to warrant an exception to the above 
rules, the case must be referred to the company for con- 
sideration and decision. 

Motors requiring not more than 30 amp. starting cur- 
rent may be connected for 110-volt service. The maxi- 
mum size of a single-phase motor to be permitted on one 
phase of polyphase systems should be 5-hp., larger sizes 
to be installed only after securing special permission. 

No direct-current motor larger than 0.75 hp. may be 
connected to a 115-volt circuit. Direct-current, 115- 
volt motors up to 0.5 hp. shunt-wound and 0.75 hp. 
compound-wound, but in no case exceeding 30 amp. 
starting current, may be installed without starting re- 
sistance. 

The current values of the tables are those indicated 
by a suitable well-damped ammeter in the motor cir- 
cuit on the line side of the starting device, and are 75 
per cent of the permissible locked rotor values. 


Discussions of Motor Applications at A. I. E. E. 
Meetings 

Mr. D. B. Rushmore’s paper at the Deer Park, Md., 
convention of the A. I. E. E. gave a brief outline of 
the points of interest in the industry and pointed out 
the factors involved in the application of electric motors 
to manufacturing processes. It was intended to serve 
as an introduction to a discussion which would bring 
out the points of interest in the various industries in 
which the electric motor has been applied. The author 
furnished a tentative list of points of interest involved 
in investigating the application of electricity to various 
industries. A diagram of costs representing the prac- 
tice of no one particular company was presented, show- 
ing a method of estimating costs. This paper repre- 
sented the fourth and last part of a treatment of 
industrial motor applications, the other parts of which 
have related to electric motors, electric controllers, and 
the factors involved in motor applications, and were 
presented respectively at the New York, Pittsburgh and 
Cleveland meetings. 
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Questions and Answers 


Effect of Heat on Watt-Hour Meter 

What effect, if any, would the heat of the sun have on the 
operation of a watt-hour meter? A. D. W. 

In those types of meters where oil is used for lubri- 
cation, the heat from the sun would probably cause the 
oil to gum, thereby causing friction enough to make the 
meter run slow. Meters should not be installed in ex- 
posed places. 





Double Tubes in Steam Injector 

Why are some forms of injectors made with two tubes instead 
of one? E. A. S. 

In a double-tube injector, one of the tubes acts to lift 
the water and deliver it to the second tube, and the 
second tube forces it on into the boiler. In a single- 
tube injector the lifting and forcing are done by the 
same tube. 





Nature of Volatile Matter in Coal 

What is the volatile matter in coal? Is it a solid, a liquid or a 
gas? L. G. VAN B. 

The volatile matter is the part of the dry coal that 
is driven off as vapors and gases by heating the coal in 
a crucible with the flame of a blast lamp. It consists 
of combined water, nitrogen, sulphur and hydrocarbons. 
The water is in the liquid state, the nitrogen is a gas, 
the sulphur is a solid, and the various hydrocarbons 
probably exist in all three states. 


Test for Moisture in Oil 

Describe some simple method of determining when moisture is 
present in transformer oil. i So. 

A very simple test for determining the presence of 
considerable water in oil is to dip a hot wire nail in it. 
This will cause good oi! to smoke slightly with very 
little noise. If water is present, however, a peculiar 
hissing sound will be heard. To obtain satisfactory 
operation from transformers all trace of moisture in the 
oil should be removed and a standard oil-testing equip- 
ment should be used to test for this condition. 


Insulation for Cold-Storage Room 

We are planning to add an ice machine to our central-station 
plant, and would like to get some advice on the best means of in- 
sulating the cold-storage room. ma IN. Ts. 

The standard insulation used for cold-storage rooms 
is pure cork sheeting of a thickness of 4 in. The fol- 
lowing table, however, shows the heat transmitted per 
twenty-four hours through 1 in. of each of the following 
substances per square foot of exposed surface per degree 
difference in temperature: 


LB.-FAHR. HEAT UNITS 
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I eather? cians S aaa kiw-o.6 tune a Aen a Rie Baa OK nla a ess 7.3 
REA GOEL GORENG «ou as aike tS tic nid sé 26 oenies toed ee swears 8.5 
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Laying Up an Idle Return-Tubular Boiler 
If a return-tubular boiler is to be idle for some time, what is the 
method to be followed in laying it up empty? me oe. 
If a shell boiler is to be laid up empty for a time, it 
must be thoroughly cleaned and dried. The blow-off 
cock is opened and the boiler is drained, and then the 
manhole covers are removed so that the inside of the 
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boiler can be reached. The shell and the tubes are 
scraped and washed clean. The outside is then swept 
so as to remove all deposits of soot and cinders, and the 
fire tubes are blown out for the same reason. -When the 
boiler is thoroughly clean inside and outside, unslaked 
lime should be placed at those points where moisture is 
likely to collect, as, for example, inside the boiler shell, 
in the combustion chamber and the furnace, and in the 
uptake at the front. The lime can be put in trays, and 
it will absorb the moisture and prevent the latter from 
rusting the shell or causing corrosion. If the lime be- 
comes slaked before the boiler is to be put into service, 
it should be replaced by a fresh supply. 





Trouble on Commercial Telephone Lines Paralleling High- 
Tension Transmission Lines 

In the case of a star-connected system with transformer and 
generator neutrals grounded, why is it that trouble is sometimes 
experienced on parallel telephone circuits? B. TF. 

In the case of trouble on such a system current may 
flow through the ground to the neutral, and in such a 
case will follow the path of least resistance. If the tele- 
phone line has a low resistance to ground, as in the case 
of commercial circuits, current may flow along these 
lines with disastrous results. When grounds are made 
on the low-tension side of the system so as to give the 
best protection and cause the least trouble the disturb- 
ance to telephone lines should be small. Trouble of the 
kind mentioned is liable to take place when the neutrals 
of high-tension windings of transformers are grounded 
and the opening of one or two of the transmission wires 
causes current to flow through the ground. Also trou- 
ble may arise in case of a high-resistance ground on a 
transmission-line wire which partially short-circuits a 
transformer and causes current to flow through the 
ground to the neutral. 


Preventing Flashovers on Rotary Converters 

What causes flashovers on synchronous converter commutators, 
and how may they be prevented? Ci Ne & 

Flashovers are usually caused by potential surges, 
sudden changes in load and severe short-circuits. The 
effect of potential surges may be minimized or entirely 
prevented by connecting electrolytic lightning arresters 
directly across the positive and negative leads, and pref- 
erably inside the series field connections, to reduce the 
impedance of the discharge path. Experience on one 
large system, according to the recent report of the Na- 
tional Electric Light Association committee on electri- 
cal apparatus, indicates that not less than one set of 
arresters should be installed for each 500 kw. of con- 
verter equipment. It was recommended that no spark- 
gap be used in the lightning-arrester circuit, as it would 
decrease the value of the protection. Even with this 
protective installation, flashovers have occurred on the 
alternating-current rings, so that it may be advisable 
to provide spark-gaps between the secondary terminals 
of the step-down transformer and ground as an addi- 
tional precaution, although the cause of such alternat- 
ing-current flashovers and the efficacy of spark-gaps 
as a cure have not as yet been proved. Spark-gaps, if 
installed, should have a limiting resistance in series with 
them of about 1700 ohms in each phase. As a further 
precaution and to minimize the extent of trouble which 
may follow a flashover, it is desirable to insulate the 
frames of the converters from ground and provide 
grounding connections. Frames may be grounded either 
through a resistance or through a relay which will dis- 
connect the unit from both the supply and delivery 
circuits when any appreciable amount of current passes 
from the frame to ground. 
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The Public-School Boy as a Pathfinder 


N interesting experiment is being made in Louis- 
A ville, Ky., in the utilization of the schoolboy as 
a pathfinder to go before the salesman in search 
The idea is original with Mr. 
W. H. Hodge, publicity manager for H. M. Byllesby & 
Company, who operate the Louisville property, but the 


of appliance business. 


campaign has 
been organized 
and is being oper- 
ated by Mr. Rob- 
ert Montgomery, 
manager of the 
local commercial 
department. The 
primary object 
was to introduce 
a bit of novelty 
and human inter- 
est into an appli- 
ance campaign, 
but the scheme is 
succeeding so well 
that it is far 
surpassing expec- 
tation. 

The plan was 
simple and ap- 


pealing. The 
company adver- 
tised that 500 


boys were wanted 
at once to canvass 
the city in the in- 
terest of natural- 
gas heating, this 
being selected as 
the first issue of 
the company. 
The boys. visit 
their friends and 
neighbors and call 
from house to 
house, telling the 
people of the ad- 
vantages of the 
service in accord- 
ance with a care- 
fully prescribed 
selling talk taught 
them in advance. 


In each case the boy endeavors to secure the signature 
of the prospective customer on a stamped post card 
which is addressed to.the company and requests a sales- 
man to call regarding some appliance listed on the card 
and checked by the customer. 
diately deposits in the nearest mail box as he goes on 


How the Louisville Gas & Electric Company Uses Youngsters from 
the Local Schools to Hunt for Appliance ‘ 


THE TIMES. LOUISVILLE. TUESDAY EVENING. MAY 18 19'* 


SCHOOLBOYS—ATTENTION! 


‘Prospects ”’ 


his way. 


interesting. 


Here Is Your Chance to Earn Money—To Learn Salesmanship—-To Start 


a Bank Account. 


It’s Easy for Bright, Energetic Boys. 


Join Our Gas 


Heating Sales Classes This Week Sure. 


aeary Schoolboy ——— Will Start « Bank Account 


a GERMAN IN 


FIVE HUNDRED BOYS WANTED AT ONCE 


Read the Details of This Splendid Plan. 


we want ‘the oa of Lomtectite | rm ‘the nh about 
their next winter's heating arrangements in advance—to 
aseure themselves that heateng with West Virginia gas 
hat been proven highly satislectery and _conemical 
by eo song evacen’ ae ere 
a as sible f 
and 
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comfort cleanliness and comyemence " 


OK 
dowbts may have been held about the veliabil 
le are 
hanges on equipment on 


¢ sum 
Reed the. lit of satished naturel gas heating cus- 
tomers on the opposite page. 


The Boys Will Obtain the Prospects 
“Our Regular Representatives Will Then Call 
Reaching the people of Lovisil 

‘tives is a tremendous task. It 
deren of eporiahats thon t 
setves can atiord to employ, beceu: ume 
waned calling at umes where the people are mot a 
wnnot recerve them 
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DONALD McDONALD. Vice President and General Manager 
Telephone Main 162 and Home City 3148 


311 West Chestnut Street 





consideration. 


so many homes. 
The campaign 
“spreads” 


was 





announced 
in the local newspapers, which heralded the 


On the card it is stated that if any sale results 
from the salesman’s call a commission will be deposited 
in a savings-bank account for the boy who made the 
first solicitation, to be drawn out by him at pleasure. 
From the point of view of the public, the situation is 
It offers the schoolboys three definite ob- 


jectives with 
which every man 
and woman is in 
sympathy. It af- 
fords him an op- 
portunity to save 
a bit of money for 
himself, it opens a 
savings-bank ac- 
count for him, 
and it starts the 
saving habit. It 
gives him lessons 
and experience in 
salesmanship that 


will benefit him 
all his life. Nat- 
urally, the par- 
ents and _-—i the 


friends of every 
boy respond 
heartily and speed 
the campaign on 
its way. In fact, 
the small boy has 
a peculiar advan- 
tage in the work, 
for his enthusi- 
asm is keen and 
persuasive, and 
the average man 
or woman finds it 
hard to refuse at- 
tention to his 
plea. 

In the original 
purpose of the 
campaign the ac- 
tual inquiries 
that the company 
expected to secure 
through the work 
of the boys were 
the secondary 


The main objective was the advertising 
benefit that must naturally follow the activities of so 
many eager agents, spreading the message throughout 


in double-page 
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schoolboy offer conspicuously. Then quarter-page ad- 
vertisements followed almost daily, and by the time 
school closed more than sixty boys were enrolled in the 
work. 

Weekly Lectures by the Sales Manager 


During the summer vacation days it is expected that 
several hundred youngsters will be canvassing, every 
one of them meanwhile attending weekly lectures in 


LOUISVILLE GAS AND ELECTRIC COMPANY 


Gent Lemen:—Please send a representative to see me at___ 
o'clock ‘ iii cakeannels ee regarding 


Gas Heating Stove - (_) Gas Water Heater (33 
Gas Hot Air Furnace - (3 Gas Hot Water Furnace (_) 


It is understood that the school boys gas heating savings plan 
commission will be deposited to the bank account of the boy pre- 
senting this card providing an order is taken by your representative 
under the terms of the plan. 

Yours truly, 


in _ 
Name of School Boy Salesman Name_ 


Address__ 


(ste OTHER srDEe) 





POST-CARD APPLICATION FORM SIGNED BY CUSTOMER 


salesmanship. This course of instruction is being con- 
ducted by Mr. Montgomery personally, and consists of 
a lecture every Monday afternoon and a demonstration 
of some appliance, the lectures embracing definite les- 
sons in salesmanship which the boys apply in their daily 
canvassing for the company. 

Mr. Montgomery reports that the idea is proving a 
success. The number of boys engaged is steadily in- 
creasing, the public is both interested and amused at 
the youngsters’ industrious activity, and a large number 
of new “leads” are being unearthed each week that are 
producing profitable business. So well is it working, 
in fact, that the company is planning to use the boys 
this fall in a house-wiring campaign, and the local man- 
ager of one of the lamp manufacturers has already ap- 
plied to take over the entire youthful force for a 
tungsten-lamp campaign as soon as the Louisville Gas & 
Electric Company is willing to relinquish them. 


Experience with Controlled Flat Rate at Dubuque 

Because of the average central-station manager’s 
dread of flat rates there is sometimes one class of de- 
sirable business which the central station does not get. 
This class is made up of small-residence lighting cus- 
tomers, usually workingmen, who live in small houses 
and have very limited incomes. In the experience of 
the Union Electric Company of Dubuque, Ia., however, 
the controlled flat-rate plan of service made possible 
through the use of current-limiting devices, affords a 
means of handling this class of business in a very satis- 
factory manner. 

According to Mr. E. T. Hughes, general contract 
agent for the Union Electric Company of Dubuque, the 
company’s records show that during 1914 about 1100 
new names were added to the consumers’ ledgers. Of 
this number, 390 were originally controlled flat-rate 
customers. Sixty of these 390 bought flatirons or other 
appliances before the year was out and had meters in- 
stalled. The sales campaign on controlled flat-rate 
business was elaborate, and considerable money was 
spent in advertising and in salesmen’s salaries, yet at 
the end of the year the sales cost per customer obtained 
was low. 

From results obtained by placing meters on the lines 
of customers served through controllers it was found 
that in a number of cases the company was selling 
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energy at the rate of 20 cents per kw-hr. The lowest 
rate discovered showed an equivalent of 9 cents per kw- 
hr. What is of chief importance, the company has 
found that in all cases its customers are satisfied. The 
monthly bill is always the same, without fluctuation to 
disturb the customer’s financial arrangements. The 
consumer arranges his finances to care for his lighting 
as he does to care for his grocery bill. As the lighting 
bills are payable in advance, there are practically no 
unpaid or delinquent accounts. 


Electricity in a Texas Office Building 


The Texas Company, producer of fuel and lubricating 
oils, has recently completed a handsome thirteen-story 
home-office building at Houston, Tex., the electrical fea- 
tures and projected flood lighting of which make the 
structure a landmark for many miles around. More 
than 1000 lamps are employed in the lighting of the 
offices, and since the company’s office force works in 
three eight-hour shifts throughout the entire twenty- 
four hours, the building presents the appearance shown 
in the picture practically all night long. Five hundred 
of the interior-fixture sockets contain 150-watt units. 
In addition to the 200 hp. in motors which make up the 
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FLOOD LIGHTING OF NEW TEXAS COMPANY BUILDING, 
HOUSTON, TEX. 


power load of the building, each room is equipped with 
a four-blade ceiling fan, making a total, with those in 
the hallways, of 275 fans. To connect the main office 
with the various refineries, reducing plants and pipe sta- 
tions, the Texas Company operates a large wireless plant 
on its roof, besides a number of special telegraph and 
long-distance telephone lines. Central-station energy, 
purchased from the Houston Lighting & Power Com- 
pany, is employed to operate the wireless equipment, as 
well as to supply the other motor and lighting loads, and 
Mr. D. A. Hegarty, general manager of the central-sta- 
tion company, estimates the energy consumption of the 
new building at 360,000 kw.-hr. per annum. 
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New Lamp-Posts Recommended for Milwaukee 


In the ELECTRICAL WORLD June 26, 1915, appeared a 
short account of the street-lighting survey report ren- 
dered to the city of Milwaukee by Mr. Frank A. Vaughn 
of Vaughn, Meyer & Sweet. Much attention was given 
to the design of posts for the prismatic refractor globes 
specified, as practically nothing had been done at the 
time of the beginning of the survey in ornamental lamp 
standards fitted for the use of refractor globes. The 
Wisconsin chapter of the American Institute of Archi- 
tects passed on the general appearance of the posts. 

Figs. 1 and 2 show lamp standards intended for the 
business streets. A tubular steel post has been sug- 
gested, although there are alternative designs in rein- 
forced concrete, should the use of concrete prove feasi- 
ble as to cost. On the main business down-town streets 
the twin-lamp post shown in Figs. 1 and 2 is recom- 
mended. On such streets 1000-cp. gas-filled tungsten 
lamps, mounted 30 ft. above the walk, are suggested for 
each post, the posts to be placed opposite each other 
every 180 ft. 

For outlying business streets the single-lamp type of 
posts shown in Figs. 1 and 2 is recommended, a 600-cp. 
lamp being suspended 22!» ft. above the walk and the 
posts spaced 180 ft. apart as on the down-town streets. 

In the residence districts the lamps at street inter- 
sections will be suspended over the center of the street 
from a span wire. In such cases the suspension height 
recommended is 22!2 ft. On blocks over 420 ft. in 
length an intermediate lamp-post at the curb (Fig. 3) 
midway of the block is recommended. Gas or electricity 
may be used, the electric lamp specified being a 100-cp. 
gas-filled tungsten. If gas is used, a new mantle giving 
10 per cent more light than that specified for the cor- 
responding size of electric lamp is required. 

On streets in sections of a changing or transitory 
character it is recommended that a 400-cp. lamp be sus- 
pended over the middle of the roadway at a height of 
22'. ft., with a spacing of 360 ft. between lamps, thus 
permitting intermediate lamps to be placed later on the 
standard 180-ft. spacing used on business streets. 

In designing the posts it was necessary to provide an 
artistic housing or holder for a series tungsten lamps 
equipped with a prismatic refractor globe. A new 





FIGS. 1 AND 2—TYPES OF STEEL POSTS RECOMMENDED FOR 


THE BUSINESS DISTRICT OF MILWAUKEE 
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refractor globe is recommended, giving maximum 
candle-power about 65 deg. from the vertical instead 
of the 80 deg. maximum heretofore common with this 
type of globe. This is for the purpose of confining most 
of the light flux to the street near the lamp and avoid- 
ing the blinding effect of distant lamps. 





FIG. 3—POST RECOMMENDED FOR RESIDENCE DISTRICTS 


With the report the engineer submitted an atlas of 
the city showing the exact location of each lamp-post, 
8500 in all, the street obstructions, the existing poles 
to be encountered, and the character of the buildings 
along the street. 

The general plan of electrical supply recommended 
is to place constant-potential transformers controlled 
by automatic time switches at various points and from 
these to run series circuits with transformers or com- 
pensators at each lamp. 


Practical Lighting in a Blacksmith Shop 


A simple but effective arrangement for lighting the 
processes of horseshoeing, devised by Mr. Fred E. Saw- 
yer of the Salem (Mass.) Electric Lighting Company, 
is installed in the blacksmith shop of Mr. J. W. McLean 
at Salem. Three round openings, 9.5 in. in diameter, 
were sawed in the inside boarding of the double-wall 





COUNTERSUNK HORSESHOER’S LAMP IN A SALEM BLACK- 
SMITH SHOP 
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partition, leaving a space the depth of the joists, about 
4 in. In each of these openings there was then placed 
and secured a concave metal shade 31% in. deep, painted 
white inside, with a 25-watt tungsten lamp installed ver- 
tically in the center of the shade. A %-in. steel rod 
was screwed to the woodwork, spanning the center of 
the shade and acting as a protection to the lamp against 
pressure of the horse’s body. 

The three units are in a row in the same side wall, 
spaced 7 ft. 6 in. between centers, and at a height of 
32 in. above the floor. This location permits the light 
to shine directly on the work while the blacksmith is 
hammering the shoe on the hoof held on his knee. It 
is a ready solution of the difficulty of securing proper 
lighting for this sort of work, and does away with 
pendent flexible cords, which have been found to be in 
the way of the workmen. 


Index to Ledgers in Use Facilitates Making Out 
Duplicate Statements 

Customers do not like to wait long for a duplicate 

statement to be made out when paying a bill. They 

become impatient and may find occasion to harbor up 

a grievance against the company. To avoid tedious 

delay in finding statements the Consolidated Gas, Elec- 





LEDGER RACK SHOWING BY MEANS OF LABELED BLOCKS 
THE LOCATIONS OF LEDGERS IN USE 


tric Light & Power Company of Baltimore, Md., has 
installed an “Index to Ledgers in Use.” If the ledger 
containing the account is not in its place, the clerk 
will find there, instead, a wooden frame on which is 
printed the name of the employee who has that par- 
ticular ledger. The receiving clerk can thus immedi- 
ately locate any ledger. 

The accompanying illustration shows this convenient 
ledger index in use. Where a ledger is missing it 
will be noticed that a frame is in its place. Above are 
seen the frames not in use. Each employee has his own 
frame with which he replaces any ledger he takes from 
the rack. 
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An Electric-Irrigation Window Display 


With the advent of the merchant spirit into the sale 
of electrical apparatus and motors, one can look for an 
increasing number of realistic window displays. In the 
accompanying illustration is shown such a display set 





A SHOW WINDOW DESIGNED TO CATCH THE FARMER'S EYE 


up by Carter Brothers, general hardware merchants 
at Garden City, Kan. A 0.25-hp electric motor operated 
the centrifugal pump which lifted water from the tank 
in the foreground, delivering it to the discharge line. 
The windmill, at the left, was operated by an electric 
fan. Goldfish swimming in the tank, and grass and 
evergreen branches, to represent trees on the banks, 
added to the attractiveness of the display. The pictures 
in the background showed irrigation plants in operation 
in the neighboring territory. 


An Unintentional Demonstration of Electrical 
Appliances 


An excellent demonstration of the operation and con- 
venience of electric heating and cooking devices was 
afforded at a recent informal dance of the Elizabeth 
(N. J.) Lodge of the Order of Elks. To lend a touch of 
novelty to the affair, it was suggested that in place of 
the usual prosaic lunch served in the customary style, 
the various members of the party bring their electrical 
cooking appliances and cook and serve the refreshments 
around the table. Toasting racks, coffee percolators, 
chafing dishes and other devices were furnished by the 





EACH GUEST HIS OWN COOK AT THIS ELECTRIC LUNCHEON 


participants, and they and their guests prepared a lunch 
of club sandwiches, toast, coffee and creamed chicken, 
“cooked while they waited.” Incidentally those guests 
and members who did not own electric heating and 
cooking appliances received an excellent demonstration 
of their convenience and adaptability. 
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NEW APPARATUS AND APPLIANCES 


Plug Caps 
The plug caps illustrated herewith have recently been 
developed by Harvey Hubbell, Inc., Bridgeport, Conn., 
and differ in design from other caps made by the above 
company, in the arrangement of the strain relief. A 


. WITH SPLIT BUSHINGS 


PLUG CAPS 






brass threaded ring swivels around a split bushing, 
threading into a female depression in the top of the 
cap. The split bushing is securely clamped to the cord 
without twisting it, and eliminates the possibility, it 
is declared, of the wire being accidentally withdrawn 
from the binding post. If so desired, either of the caps 
may be equipped with a special strain-relief bushing to 
accommodate armored cable. Both caps are _ inter- 
changeable with various types of wall and flush recep- 
tacles equipped with T slots made by the above manu- 
facturer. 


Electrically Operated Churn 


The churn illustrated herewith is operated by a 0.25- 
hp. motor which is connected by belt to a shaft at the 
bottom of the machine. Another belt on the other side 
of the machine leads to a shaft which operates the 





MOTOR-DRIVEN CHURN 


dasher through miter gears. The motor pulley is 2 in. 
in diameter and the shaft pulley in the base on the motor 
side is 7.5 in. in diameter; the small pulley on the op- 
posite end of the shaft is 3 in. in diameter. The motor 
operates at a speed of 1750 r.p.m., giving a maximum 
speed to the dasher of 280 r.p.m. By shifting the belt 
between the tight and loose pulleys the speed can be 





varied. The dasher is of wood and can be moved up 
or down, depending on the amount of cream to be 
churned. The churn has a capacity of 28 gal. and weighs 
125 lb. It is being placed on the market by the Dazey 
Churn & Manufacturing Company, St. Louis, Mo. 


Tank Lifters for Small Oil-Switches 


Oil-switch-tank lifters are very convenient, particu- 
larly in stations where a large number of switches are 
installed, and although a tank filled with oil for a com- 
paratively small switch is not especially heavy, the 
character of the load makes it somewhat cumbersome 
for one man to manage. As a result the inspection of 
the oil-switch contacts may not be so regular as it should 
be to insure the most satisfactory operation. 





OIL-TANK LIFTER FOR SMALL-SIZED OIL SWITCH 


The tank-lifting arrangement manufactured by the 
General Electric Company, Schenectady, N. Y., provides 
means for quickly lifting an oil-switch tank either up 
or down the entire distance between the switch frame 
and the floor. 

To fasten the tank lifter to the switch frame and 
lower the tank, two hooks attached to the inner ends of 
the longer pair of operating arms are placed over the 
ribs of the switch frame, the operating arms are raised 
and the tank supports are fitted under the tank. Then 
the wing-nuts that secure the tank to the frame are 
turned to unfasten the tank, and the arms are lowered 
to the floor. Finally two catches on the cross rod be- 
tween the inner set of operating arms are released, and 
the arms are raised until the tank reaches the floor. 

The tank supports are separate from each other 


and attached to the tank by continuations of the two 


equal sides of each strap-iron triangle, which are bent 
upward to fit over the rim on the bottom of the tank. 
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Each support is removed from the tank by lifting an 
end of the tank a few inches from the floor and sliding 
the support from underneath. To place the tank on the 
oil switch, the operation above described is reversed. 


1916 Model Electrical Equipment for Automobiles 


To its electrical apparatus for 1916 for gasoline auto- 
mobiles the Westinghouse Electric & Manufacturing 
Company, East Pittsburgh, Pa., has added a round- 
type starting motor and lighting generator, in the de- 





FIG. 1—MOTOR WITH SCREW SHIFT, HOUSING REMOVED 


sign of which, it is claimed, both reduction in weight 
and increased compactness have been obtained. 

Several methods of pinion shift are available with the 
new units. In Fig. 1 is shown a round motor with an 
automatic screw shift which can be arranged for either 
inboard or outboard mounting. When the motor is at 
rest the pinion is entirely away from the flywheel gear. 
The threaded shaft is connected to the reduction-gear 
shaft by a spring which forms a flexible coupling: As 
the load is not large enough to compress the spring 
when the motor starts, the threaded shaft is imme- 
diately revolved by the spring in its released position. 
The pinion moves out on its shaft by means of the 
revolving threads until it reaches the flywheel. If the 
teeth of the pinion and flywheel meet instead of mesh- 
ing, the spring allows the pinion to revolve until it 
meshes with the flywheel. 

Another form of shift is operated by an electro- 
magnetic device mounted directly on the motor and 
operating through a hollow shaft as shown in Fig. 2. 
When the starting switch is closed the circuit is com- 
pleted through the switch and the shifting magnet and 
the motor, which is of the series type. The motor 
takes a relatively larger amount of energy at starting, 
but the shifting magnet is energized sufficiently to over- 
come the force of the return spring and draws the 
shifting rod through the shaft, thus sliding the revolv- 
ing pinion into mesh with the gears on the flywheel. 
Diagonal teeth are used on the flywheel and the pinion 
so that they mesh very easily. When the pinion meshes 
with the flywheel gear the energy required to turn the 
engine over is sufficient to hold the pinion in mesh 





FIG. 2—MOTOR WITH ELECTRO-MAGNETIC SHIFT 


until the engine fires, but as soon as the engine “picks 
up” and tends to drive the motor, the amount of energy 
supplied to the motor falls off immediately, and the 
return spring of the pinion shift throws the pinion 
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The round-type generators can be provided with or 
without ignition as desired, and they may be operated 
by chain or gear drive from the engine. In Fig. 3 is 
illustrated a complete generator with vertical ignition 
apparatus. When the engine is not running, or is 
operating at very low speed, the lighting circuit is con- 
nected to the battery. At a predetermined speed the 





FIG. 3—GENERATOR COMPLETE, WITH VERTICAL IGNITION 
APPARATUS 


generator is cut in on the battery circuit by a sepa- 
rately mounted regulator and the generator supplies 
some of the energy used by the lamps or begins to 
charge the battery if the lamps are not turned on. On 
further increase of speed the voltage rise and the 
battery-charging current are controlled by the auto- 
matic voltage regulator. The voltage regulator is util- 
ized to disconnect the generator from the circuit at 
speeds below that at which the energy is generated for 
the battery and to maintain constant potential at all 
speeds above the “cut-in” speed. The regulator is a 
small and compact device and is generally mounted on 
the back of the dash. 


Glass for Producing Daylight Conditions 


A new kind of glassware has been brought out by the 
Gleason-Tiebout Glass Company, 71 West Twenty-third 





LIGHTING UNIT FOR PRODUCING DAYLIGHT CONDITIONS 
Street, New York, for showroom lighting units where 
daylight conditions are desirable. The material is called 
“celestialite,” and a unit made of it is shown herewith. 
The glassware was developed especially for James G. 
Johnson & Company, New York, wholesale milliners. 
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Telescopic Tubular Flashlamp 


Several types of tubular flashlamps have recently 
been developed by the Usona Manufacturing Company, 
1 Hudson Street, New York, the lower pieces of which 
telescope the upper portions near the center. In each 
instance the case is drawn from solid-sheet brass. The 
lens is secured by a separate screw and ring, so that a 








TUBULAR FLASHLAMPS 


broken lens can be replaced without procuring an entire 
new head. The flashlamps are being made in five differ- 
ent sizes. They may be finished in heavy polished 
nickel, gunmetal or statuary bronze. 


Device for Protecting Polyphase-Motors Against 
Phase Failure and Phase Reversal 


Accidental rotation of a motor in a direction opposite 
to that which the operator is expecting may often cause 
serious trouble. With polyphase motors such action may 
result from reversal of the phases. Failure of one phase 
may also cause the motor to break down. A compact 
phase-failure relay, which is shown in the accompanying 





DEVICE FOR PROTECTING ALTERNATING-CURRENT MOTORS 
AGAINST PHASE FAILURE AND PHASE REVERSAL 


illustration, has recently been developed by the Cutler- 
Hammer Manufacturing Company, Milwaukee, Wis. 
The device is designed especially for vertical motors 
having two-phase or three-phase stator windings and 
squirrel-cage rotor windings. The rotor shaft of a 
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motor equipped for the device is extended at the top, 
and to the extension a casting is secured carrying con- 
tacts designed to close a pilot circuit which controls the 
motor starter. The phase-failure relay provides against 
abnormal drop in voltage, against failure of one of the 
phases, and against reversal of the phases. If the volt- 
age falls below about 70 per cent of normal the relay 
opens the control circuit of the motor controller, and 
keeps it open until the line voltage returns to at least 
85 per cent of normal. These limits can be adjusted to 
suit special conditions. 

In case of phase failure, caused by the opening of 
one of the supply lines at any point, the manufacturer 
points out that the relay opens the control circuit if the 
motor is under appreciable load, and keeps it open until 
the fault is corrected. If the load on the motor is very 
light, so that no harm would result from its running 
single phase on account of the phase failure, the device 
may not operate until the load is increased or the motor 
shut down. If the motor is at rest at the time of phase 
failure the relay will act immediately. In case of phase 
reversal the relay is designed to open the control circuit 
immediately and keep it open until the phases are re- 
connected in the proper order. 


Cable Connectors 


Several types of cable-connecting devices, classified 
by the maker, the Fargo Manufacturing Company, 
Poughkeepsie, N. Y.,. into two groups designated as 
types A and B, are shown in the accompanying illus- 
trations. The connecting devices in group A are of the 
compression type, that showr. in Fig. 1 gripping the 
ends of the cables together and that illustrated in Fig. 4 
pressing the end of one cable against the side of the 
other and so making a T-connection. With the type B 
connectors, the cables are passed through the end of a 
pair of hollow couplings, which are then screwed to- 
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FIGS. 1 AND 2—SECTIONAL VIEWS OF COMPRESSION AND 
TWISTED-CABLE CONNECTORS 


gether, the cables being twisted and pressed longitudi- 
nally as shown in Figs. 2 and 5. 

With the compression-type connector illustrated in 
Fig. 1 two couplings or sleeves, male and female, and 
two gripping cones, having composition ends where 
they butt together, are utilized. The cable ends which 
are to be connected pass through the gripping cones, 
and when the couplings are screwed together the grips 
are wedged against the cables. At the same time they 
are drawn toward each other, so that the cable ends can 
be pressed against each other as tightly as desired. 
When the couplings are unscrewed the joint is broken 
and the cable ends are separated, but unless a wrench 





FIG. 3—GRIPPING CONE 


is used it is declared that the joint has all the strength 
and conductivity of a weld. 

According to the manufacturer, the type A connec- 
tions can be used not only for conductors but also for 
guy wires, span wires, etc. The same general principle 
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of connection can also be applied to cable lugs, busbar 
connections, guy terminals with bolts that thread into 
dead-ending insulators, terminal connections, ground 
points and Y, L and T connectors. A T-connector is 
shown in Fig. 4 and a cable grip of the compression 
type in Fig. 6. With the latter connector the gripping 
cones are set side by side in a single casting, the pres- 





FIG. 4—SECTIONAL VIEW OF “‘T’” COMPRESSION CONNECTOR 


sure on the cable being applied by stuffing boxes which 
are screwed against the ends of the gripping cones. An- 
other form consists of a guy grip especially adapted for 
span wires; in this type a bail is passed through the 





5 AND 6—GROUND-POINT AND CABLE-GRIP 
CONNECTORS 


FIGS. 


casting which takes the place of the male half of the 
coupling for the straight cable connection. In Fig. 7 
is shown a cable connector of the double-grip form. In 
this type four gripping cones are employed. 





FIG. 7—DOUBLE-GRIP COMPRESSION-TYPE CONNECTOR 


In Fig. 5 is shown a ground-point connection of the 
B type. This type of connection can also be employed 
in a variety of forms. 


Mercury-Are Rectifier for Charging Small Bat- 
teries 


A mercury-arc rectifier has just been developed by 
the General Electric Company, Schenectady, N. Y., for 
charging small storage batteries, such as are used for 
the starting, lighting and ignition of gasoline auto- 
mobiles and motor boats, operating electric bells, electro- 
plating, etc., where currents of 5 amp. or less and pres- 
sures up to 15 volts are desired. 
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The rectifier consists of a metal base, on which are 
mounted the necessary reactance coils and the rectifier 
tube which has a most suitable cover, the entire appa- 
ratus being incased in a perforated sheet metal covering. 
It is designed for charging one three-cell, one six-cell or 
two three-cell batteries as required, and is automatic 
in that it is self-adjusting to any of these three condi- 





FIG. 1—RECTIFIER CHARGING A LIGHTING BATTERY 


tions. According to the manufacturer the unit may be 
connected to a single-cell battery and will charge it at 
the rate of approximately 6 amp. from a 110-volt alter- 
nating-current circuit. 

Rectifiers of the above type are being made for sixty- 
cycle, fifty-cycle, forty-cycle, thirty-cycle or twenty-five- 
cycle 110-volt circuits. The outfit is quite compact, the 
outside dimensions veing 6.5 in. wide, 9.5 in. deep and 
ll in. high. The total weight of the sixty-cycle rectifier 
is approximately 15 lb. 

The rectifier is completely self-contained and is so 
designed that it will maintain a fairly constant current 
as the voltage of the battery rises. It is started by 
screwing the flexible-lead attaching plug into any con- 
venient alternating-current lamp socket and connecting 
the two binding posts, distinctly marked (+) and 
minus (—), to the corresponding terminals of the 





FIG. 2—-MERCURY-ARC RECTIFIER CHARGING 
IGNITION BATTERIES 


battery to be charged. After the alternating-current 
supply has been turned on by the socket switch, the 
rectifier should be tipped slightly by means of the 
handle on the top. Where two batteries are to be used 
they should be connected in series and the terminals 
from the rectifier attached to outside posts of the two 
batteries. 
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Electrical Code and License Law for New York 


On July 6, the New York Board of Aldermen passed 
an electrical code for the city of New York, which, in 
addition to giving rules covering electrical construction, 
provides for the licensing of all persons or firms engaged 
in the electric-wiring business. All such persons must 
be examined by a license board consisting of seven 
members. If found competent, they may engage in the 
contracting business upon payment of a fee of $10 for 
the first year and $5 for each subsequent year. Special 
licenses granting a person in the employ of an owner 
or manager of a building permission to install, alter or 
repair electrical work are obtainable after examination 
upon the payment of $1. Permits for performing indi- 
vidual pieces of work are obtainable in the same manner. 
Provision is also made for the inspection of all electrical 
installation by the city, which has the privilege of 
revoking, modifying or suspending its certificates of 
inspection. 

The rules as laid down in the code apply to all kinds 
of electrical construction with the exception of electrical 
equipment used in connection with railroads and by 
central-station companies, provided the electrical equip- 
ment in the latter case is loaned or leased and operated 
by, or for the exclusive benefit of persons or corpora- 
tions subject to the jurisdiction of either of the Public 
Service Commissions of New York or their successors. 
The code as adopted, therefore, omits all reference to 
railroad construction, pole-line construction, ete. It 
follows the general arrangement and system of number- 
ing employed in the National Electrical Code, with the 
exception that the classes of rules designated in the 
National Electrical Code as A, B, C, D and E are desig- 
nated in the New York code by the numbers 200, 300, 
400, 500 and 600. On page 1339 of the ELECTRICAL 
WorRLD for May 22 the principal points in which the 
New York code differs from the 1913 edition of the 
National Electrical Code were stated. 


Showing the Public What Water-Power Develop- 
ment Means 


To stimulate local interest in the available water 
powers of the Chippewa Valley of Wisconsin, the Wis- 
consin-Minnesota Light & Power Company, which oper- 
ates the largest hydroelectric enterprises in the district, 
and controls also large undeveloped resources on the 
Chippewa, Red Cedar and Flambeau Rivers, has under- 
taken, with the co-operation of local newspapers, a cam- 
paign of education. This is designed to reveal to the 
public the extent of Wisconsin water powers, the founda- 
tion of industries based upon them in the period pre- 
ceding hydroelectric development, the history of the 
early work in such development, the personnel and char- 
acteristics of some of the pioneers, and the present and 
prospective industrial possibilities of the Chippewa 
Valley as its people apply the energy already developed 
and to be developed in the upbuilding of industry. 

The purpose is to help the public to have an intelli- 
gent and pleasant appreciation of the importance of the 
natural resources made available for their uses by the 
hydroelectric enterprises. This is being done in the 
belief that the people may organize industries to use 





ihese resources and thereby build up diversified indus- 
tries in cities and villages whose life heretofore has 
been dependent in whole or in part upon the lumber 
industry. The lumber industry appears now to have 
passed the summit of its importance in that district, and 
diversification of industries in the future is desirable 
for permanent prosperity. The publication of the arti- 
cles has been arranged with the interested co-operation 
of the publishers and editors of the daily and weekly 
press of the district. 





Electric Street Lamps Supplanting Gas in New York 


The extent to which electric lamps are supplanting 
gas lamps in New York has been brought out by a con- 
troversy over the contract for the older type of illumi- 
nant. A letter was written to Mayor Mitchel by Mr. 
Frank Reese Greene, attorney, representing the Public 
Lighting Service Corporation, requesting him to inves- 
tigate the action of Commissioner Williams of the De- 
partment of water supply, gas and electricity in reject- 
ing bids offered by his company for the contract to 
furnish gas lamps and ‘equipment for Manhattan during 
the present year. For sixteen years the contracts have 
been awarded to the Welsbach Street Lighting Company 
of America. 

Commissioner Williams replied that the first two bids 
of the corporation were rejected because it declined to 
give the department necessary information as to its 
financial responsibility. The company furnished the in- 
formation to a representative of the Board of Estimate 
and Apportionment last May, and the department was 
thereupon prepared to award the contract to it as the 
low bidder, but in the meantime conditions had changed. 
Mr. Williams adds: 

“For the relatively inefficient gas lamp electric lamps 
are being widely substituted all over Manhattan. In 
place of 10,000 gas lamps, the number at the beginning 
of 1915, it is estimated that by the end of the year 
there will be fewer than 3000. Under date of June 28 
the Corporation Counsel advised the department that in 
view of this changed condition it would be improper to 
award the contract to either of the bidders.” 


“Get Acquainted” Trip of Idaho Commission 


The “get acquainted” trip of the Idaho Public Utility 
Commission was to have been started on July 8. In 
planning an itinerary covering the Southern and Eastern 
part of the State the commissioners had the hope that 
they would bring their work closer to the people. They 
will confer with the people regarding their wants and 
complaints against public utilities or common carriers. 
A similar trip was made over the Northern part of the 
State and proved to be of great benefit. President Axel 
P. Hamstedt and Commissioners A. L. Freehafer and 
John W. Graham planned to make the trip. 

The itinerary extended from July 8 to July 25 and 
covered Gooding, Wendell, Jerome, Buhl, Twin Falls, 
Minidoka, Burley, Rupert, Blackfoot, Mackay, Idaho 
Falls, St. Anthony, and Ashton. The commission will 
investigate various matters and hold a number of 
hearings. 





Water Rights in Idaho Case 


The order issued by the Idaho Publie Utility Commis- 
sion requiring the Pocatello Water Company to make 
certain improvements at an approximate cost of $100,- 
000 has been reversed by the Idaho Supreme Court in a 
decision in the case of Mr. James A. Murray vs. the 
commission, asking for a review of the commission find- 
ing. The case was remanded to the commission with 
instructions to take further evidence. Judge Charles 
P. McCarthy wrote the opinion, which was concurred in 
by his associates. The commission employed Mr. A. J. 
Wiley to make an engineering examination and Mr. 
H. H. Miller, its auditor, to audit the accounts. The 
case was taken before the commission originally on the 
application of the company to increase rates. The city 
of Pocatello intervened. From the commission’s order 
directing the improvements to be made Mr. James A. 
Murray, owner of the company, applied to the Supreme 
Court for review. 

The court held that the commission should have con- 
sidered the water rights of the company at the present 
value and that certain expenses incurred by the owner 
of a public utility shall be considered by the commission 
in fixing a value on the utility, for it is a going concern 
which is being operated successfully. The cost of re- 
production less depreciation is held to be the basis the 
commission should adopt in attempting to fix rates. It 
is also held that the commission erred in not taking 
into consideration the personal property values of Mr. 
Murray in horses, equipment, etc., at the reservoir. 


Effect of Duluth Rate Reduction 


In discussing the effect of the outcome of the recent 
municipal ownership controversy on the earnings of the 
Duluth Edison Electric Company, Mr. A. W. Hartman, 
the president, informs preferred stockholders that a 
successful new-business campaign has been undertaken. 

For the last two or more years, Mr. Hartman says, 
there has been considerable agitation in Duluth looking 
to the entrance by the city into the electric light and 
motor-service business, either in competition with the 
company, or through the purchase and operation of the 
company property. The agitation for municipal owner- 
ship culminated in 1914, when an ordinance was passed 
appropriating $85,000 with which to build the first unit 
of an electric plant to supply both municipal and com- 
mercial service. Under this plan energy was to have 
been purchased by the city from the Great Northern 
Power Company, and additional units were to be estab- 
lished gradually as they were needed. This ordinance, 
however, did not meet with the approval of a large num- 
ber of the more influential citizens of Duluth. 

To adjust the questions at issue, and at the request of 
a citizens’ committee organized to investigate the merits 
of the controversy, the company agreed to make a two- 
year contract with the city to supply arc lighting at $45 
a year per lamp instead of $55, the price then in force, 
and also to reduce the existing lighting rate from a 
maximum of 8 cents per kw.-hr. to 6 cents. The 
City Council, notwithstanding the urging of the citizens’ 
committee, refused to negotiate with the company, and 
instead adopted an ordinance providing for a maximum 
rate of 4 cents per kw.-hr. The three proposi- 
tions were left to the decision of voters, and at a special 
election in January of this year the proposals of the city 
were defeated and that of the company was adopted. 
The reduction in rates went into effect as of Jan. 1, 1915. 

Mr. Hartman adds: “The 6-cent maximum lighting 
rate, which is the lowest rate for similar service in any 
city in this country, has reduced the earnings of your 
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been increased, due to the necessity for charging off 
the cost of legal and engineering expenses in connection 
with the municipal ownership agitation. In order to 
offset the reduced earnings as much as possible, a vigor- 
ous new-business campaign was undertaken. It is 
gratifying to note that this has resulted in the obtaining 
of a considerable amount of new business. A further 
improvement in earnings is expected as a result of 
generally improved business conditions in Duluth.” 


Electric Railway Energy Contract in California 


The San Francisco-Oakland Terminal Railways and 
the Consolidated Electric Company, San Francisco, 
which was formed to take over the properties of the 
United Light & Power Company, have filed their pro- 
posed new contract with the California Railroad Com- 
mission, under the terms of which the Consolidated 
company will sell energy to the Key Route division of 
the railways, at the rate of 0.095 cent per kw.-hr. 
The contract will extend for seven and one-half years, 
terminating on Dec. 31, 1922. Heretofore the Key 
Route division has been supplied by the United Light & 
Power Company under the terms of contracts entered 
into during the latter part of 1911 and the early part of 
1912. In a recent decision the commission found that 
the rate was excessive and unreasonable. With the 
present arrangement, the United Light & Power Com- 
pany leases for a nominal sum the steam plant station 
owned by the railways. Under the new agreement the 
lease on the steam plant will be cancelled and the posses- 
sion of the plant returned to the railways on Aug. 1, 
1915. The new contract reduces substantially the price 
which the Key Route division will pay for energy. 


Modern Fire Alarm System for New York 


The Board of Estimate and Apportionment of New 
York has approved the request of Fire Commissioner 
Robert Adamson for an appropriation of $991,497 for 
the installation of a modern fire alarm system for Man- 
hattan Island. This problem has been discussed a good 
deal for several years. 

Mr. Putnam A. Bates, electrical engineer and chief of 
the Bureau of Fire Alarm Telegraph, states that the 
undertaking comprises principally the purchase and in- 
stallation of a comprehensive cable plant of the highest 
quality. In its character and scope it is essentially dif- 
ferent from the cable plant of any other electrical sys- 
tem now in service. Thus far large cities, as in the case 
of New York, have grown into their equipment by add- 
ing extensions to early installations not planned for 
the ultimate work. In the preparation of the present 
arrangement the principles of engineering as applied to 
this problem by Messrs. J. J. Carty and Kempster B. 
Miller in their preliminary plan prepared in 1907 have 
been adhered to closely. In the planning of the altera- 
tions to the central office building as well as the appa- 
ratus which it will house, it is intended that the same 
general character of equipment and method of installa- 
tion shall be employed as was proposed then. 

By discontinuing the use of the old fire department 
subways and also the high-tension subways of the Con- 
solidated Electrical Telegraph & Subway Company and 
by confining the fire-alarm cables to the low-tension sys- 
tem of subways to be supplied by the Empire City Sub- 
way Company, the plan will eliminate to as great an ex- 
tent as present-day conditions of such installations 
afford the possibility of contact between conductors of 
fire-alarm systems and foreign circuits containing dan- 
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gerous currents. With the new system the occurrence of 
grounds and open circuits should be rare and the im- 
mediate rectification of such faults being imperative, 
owing to the type of plant and central-station apparatus 
to be installed, the possibility that the system will be- 
come deteriorated again while it remains in service is 
eliminated. 


Cincinnati Franchise Negotiations 


The proposed ordinance drafted by the light com- 
mittee of the City Council of Cincinnati, which has had 
its first reading, is designed to cover a period of ten 
years from Aug. 12, 1915. The rates named are 8!% 
cents per kw.-hr. for thirty hours’ use per month of the 
maximum demand; 612 cents per kw.-hr. for the next 
thirty-hours’ use; 3% cents per kw.-hr. for energy in 
excess of sixty hours’ use. The rates shall be subject 
to revision by either of the parties at the expiration of 
five years provided that six months’ written notice be 
given prior to the expiration of the five-year period. 
The companies, when less than 10 kw.-hr. are consumed 
in any one month, may charge for each kilowatt con- 
nected 75 cents as a maintenance charge. Where bills 
are not paid within five days the companies may make 
an additional charge not to exceed 1% cent per kw.-hr. 

The rates shall include the supply by the companies 
without additional charge of such standard carbon fila- 
ment incandescent lamps as may be required for lamp 
renewals. The companies shall furnish tungsten lamps 
at not exceeding cost. They shall, without charge, 
make extensions of overhead lines not to exceed 100 ft. 
where necessary to serve applicants. A violation of any 
of the sections shall be a misdemeanor and the com- 
panies or any officer or employee upon conviction shall 
be fined not to exceed $50. 

At a meeting of the light committee of the Council on 
June 28 Mr. Arthur C. King of Chicago submitted 
by request a report as to what amount of reductions the 
tentative valuation of the Public Utilities Commission 
on the properties of the Union Gas & Electric Com- 
pany and the Cincinnati Gas & Electric Company de- 
voted to electric service would permit. 

Mr. King reported that 8 per cent on the State com- 
mission’s valuation would be $676,126; operating ex- 
pense per annum, as shown by the King report, is 
$840,970; a 3'2 per cent allowance for depreciation 
reserve on the State commission’s valuation (excepting 
cost of attaching or developing business and preliminary 
organization and franchise expense and working cap- 
ital) is $318,475; total $1,835,571. The gross net in- 
come from Cincinnati business, as shown by the King 
report, is $2,017,779. Deducting the total of $1,835,571 
indicated, leaves a maximum reduction authorized by 
commission’s valuation of $182,208. 

Mr. King reports that on the proposed rate of 8's, 
614 and 3!'5 cents the following reductions in income 
are produced: Residence lighting, 9668 customers, 
$28,500 reduction; retail commercial, 8320 customers, 
$59,000 reduction; retail motor-service, 2074 customers, 
$18,600 reduction; wholesale light and motor-service, 
427 customers, $45,900 reduction; lamp renewals, 18,215 
customers, $53,050 reduction; total reduction, $205,050. 

The indicated reduction of $205,050 includes, Mr. 
King adds, the proposed reduction in the minimum 
charge to 75 cents, but he did not figure the additional 
cost of wiring to the company, as this is impossible to 
do, for it is based upon prospective new customers. He 
said, however, that the retail motor-service rate is fig- 
ured on a basis of 845, 514 and 2!» cent rates, for the 
proposed rates in some instances would cause these cus- 
tomers to pay more than the present rates now charged. 
Summarizing his conclusions, Mr. King said that the 
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State commission’s valuation as a basis for rate-making 
permits a reduction of $182,000 per annum; his report 
as filed permits a reduction of $304,000 per annum; the 
sliding scale, as outlined, authorizes a reduction of 
$205,050. 

At a meeting of the Council committee on light on 
July 3, Councilman Aull proposed an amendment that 
would compel the company, where a customer is dissat- 
isfied, to install a test meter to determine the maximum 
amount of energy used. President W. W. Freeman 
informed him that a standard table for this purpose is 
in use all over the United States and that the installa- 
tion of a test meter would mean an increase in rates. 
Councilman Conner’s proposed amendment reducing the 
period of the franchise to five years was met with the 
assertion that rates may be revised at the end of five 
years. Councilman Aull raised a question as to the 
legality of a provision compelling the company to sell 
lamps at cost. President Freeman stated that he is not 
concerned in this, as the dealers will take care of it, for 
such a requirement would ruin their business. In re- 
gard to rates Mr. Freeman told the committee that a 
low, flat figure would result in an increase of rates of 
many consumers. Before the close of the meeting he 
made this statement: 

“If you gentlemen are long on memories you will re- 
member what I am telling you now. When the Public 
Utilities Commission fixes the valuation of our plant 
the present tentative rate submitted by the commission 
will be greatly increased. Values not reckoned with in 
the report just submitted will be added, and a greater 
rate than is contemplated in the ordinance now before 
you will be allowed by the State authorities. 

“If the question of physical valuation would be the 
only matter to be determined I would not be here now 
to argue the point. You cannot jam any reductions you 
see fit down our throats because conditions do not war- 
rant them. I again predict that when the matter is 
finally up before the State commission the valuation will 
be increased.” 

A conference of leading officials of the Columbia Gas 
& Electric Company and the Union Gas & Electric Com- 
pany was held at Cincinnati, Ohio, on June 30, when 
plans for financing the proposed new central station 
were discussed. Among those present were Messrs. 
A. B. Leach, W. P. Phillips, P. G. Gossler, and officials of 
the local company. 

The Public Utilities Commission has announced July 
13 as the date for hearing the arguments of the com- 
pany and the representatives of the city of Cincinnati 
on the valuation fixed on the company’s electrical 
property. 


Safety Results in Louisville 

“Safety-first” work on the part of the Louisville Gas 
& Electric Company, careful attention to the fitness of 
employees for their posts, and other conditions have 
led the management of the Louisville Gas & Electric 
Company to decide to discontinue carrying liability 
insurance on everything except boilers. The policies 
will not be renewed when they expire early in July. 
The company has been paying annuaily for liability 
protection from $16,000 to $24,000, depending on the 
payroll. 

With the “safety-first’”’ work, however, accidents to 
employees and the public have been reduced by more 
than 50 per cent, and a serious accident is now rare. 
Announcement of the new policy was made by Mr. 
Donald McDonald, vice-president and general manager, 
at the June 21 meeting of the Employees’ Club, Mr, 
McDonald asked the co-operation of the employees, and 
promised that the company would do its part by them. 
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Congestion in Sub-Surface Structures in New York 


Mr. Charles N. Green, engineer of sub-surface struc- 
tures for the New York Public Service Commission, 
First District, has called attention to the congestion 
in underground New York as a result of pipes, mains, 
conduits, cables and tubes. He declares that no sys- 
tematic effort has been made to allot space under- 
ground and the result is that a great deal of senseless 
duplication has taken place. A report made by Mr. 
Green says: “In 500 miles of Manhattan streets there 
are 1450 miles of gas mains. As there are only about 
800 miles of water mains, not including 100 miles of 
high-pressure mains, and as the requirements of the 
two services are similar, it would appear that there 
are 650 miles of unnecessary gas mains. 

“The time has come when all structures not being 
used or not needed by growth should be removed by 
the owning company. This would leave more room for 
other necessary structures and reduce the cost of pave- 
ment. For the gas companies it would reduce the 
maintenance charge, the loss due to unaccounted-for 
gas, the fire and explosion hazard and the amount of 
investment on which a revenue must be earned. 

“It would result in better pavements generally, less in- 
terference with business and traffic, fewer complaints, 
less leakage, easier and cheaper repairs to gas and 
water mains and all other subsurface structures.” 


Electrical Import Trade of Peru 


The London Electrical Review publishes a table show- 
ing imports of electrical and allied gocds by Peru during 
1913 from Great Britain, Germany, France, United 
States, Belgium and other countries. 

The value of electrical apparatus imported amounted 
to $230,000 as against $125,000 for the preceding year; 
$125,000 was sent from the United States, $75,000 from 
Germany, $10,000 from Great Britain, and the remain- 
ing $20,000 from other countries. Of the $40,000 of 
incandescent lamps imported $15,000 were from the 
United States and $25,000 from Germany. The United 
States furnished $20,000 copper cable, Germany $5,000, 
and other countries $2,500, totaling $27,500. Telegraph 
and telephone instruments and apparatus imports were 
divided between United States $5,000, Germany $2,500, 
and other countries $2,500. . 

Of the $90,000 of railway and tramway cars, Great 
Britain sent $40,000, United States $37,500, and Belgium 
$12,500. The value of steam boiler imports in 1913 
was $60,000, in comparison with $90,000 in 1912. Great 
Britain exported to Peru $25,000 of steam boilers, the 
United States $27,500, Belgium $5,000, and other coun- 
tries the remaining $2,500. 


Cleveland Municipal Plant Developments 


According to a statement from Light and Heat Com- 
missioner Ballard the $500,000 remaining from the 
$2,700,000 bonds already sold will not be sufficient to 
complete the extensions necessary to bring the Cleve- 
land municipal plant to its full capacity. If any in- 
crease in the number of extensions and connections is 
demanded, he said, the money now on hand will not last 
until the end of the year. Connections are being made 
now at the rate of 700 a month and the plant is oper- 
ating at one-third its rated capacity. 

The Cleveland City Board: 6f Control has refused to 
grant the union scale of wages to the twenty-three 
electricians employed on inside work at the municipal 
plant. A demand for an increase from $5 to $5.50 per 
day was made by the men. 
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Memphis to Buy Central Station Plant 


Notice has been given by the city of Memphis, Tenn., 
to the Merchants’ Power Company that it will exercise 
its option under the 1905 franchise to purchase the 
plant. The city had the right of purchase at the end of 
ten years on payment for the physical property. The 
Merchants’ company has to accept or reject the city’s 
offer in six months. If the city’s terms are not satisfac- 
tory the purchase price is to be fixed by arbitration. 

Engineers have reported to the city that the physical 
value of the plant is $684,000, cost of developing busi- 
ness $150,000, necessary repairs $189,000, distribution 
system for street lighting $300,000, cost of acquiring 
property and organization $100,000, total $1,423,000. 
In the last year the Merchants’ Power Company showed 
sales of 8,258,838 kw.-hr., of which 7,937,358 kw.-hr. 
were for commercial use. 

If the city acquires the property in accordance with 
its present plan, it will compete with the Memphis Con- 
solidated Gas & Electric Company. The franchise of 
the Memphis Consolidated Gas & Electric Company 
stipulates that if a rival company shall extend its service 
to as much as 25 miles the rate of the company, if lower 
than 10 cents per kw.-hr., shall be met by the 
Consolidated company. 

Messrs. Ralph Rumery and R. D. Bacon of New York, 
who examined the plant in connection with the consid- 
eration by the city of the question whether it should 
acquire the property or construct an entirely new sys- 
tem, favored the purchase of the Merchants’ system if 
the city entered the commercial field, but suggested a 
new system if it undertook only street lighting. 


Pacific Coast Managers on Heating Loads 


Immediately following the N. E. L. A. convention in 
San Francisco, representatives of several of the central- 
station companies operating in the Western States, to- 
gether with representatives of some of the manufac- 
turers of cooking devices, met in the St. Francis Hotel, 
San Francisco, on the morning of June 12 for the 
purpose of devising ways and means to promote a more 
extended use of energy-consuming devices. 

Mr. M. C. Osborn, commercial agent of the Wash- 
ington Water Power Company of Spokane, acted 
as chairman of the meeting. It was deemed inad- 
visable to hold a special meeting in the near future 
for the discussion of the matter in hand, but it was 
determined to have as many representatives of the 
various Western companies as possible attend the ap- 
proaching convention of the Northwest Electric Light 
& Power Association, at Portland, in September. A 
committee consisting of Messrs. W. R. Putnam, sales 
manager of the Utah Power & Light Company of Salt 
Lake City, S: V. Walton, manager of the commercial 
department of the Pacific Gas & Electric Company of 
San Francisco, and M. C. Osborn was appointed to get 
data from the various companies and present a report 
at the Portland convention. 

It was the opinion of those attending the meeting 
that the situation as far as lamp socket devices are con- 
cerned is being very well handled, and that the particu- 
lar problem now has to do with electric ranges, water 
heaters and other heating devices that are not. used on 
lamp sockets. A number of ‘important matters will be 
brought up at the Portland convention by the commit- 
tee, including cost of connecting ranges and serving 
them, policy of charging consumers for portion of the 
installation cost, diversity-factor of cooking load, rates 
to be charged, water-heater problems, revenue’ from 
cooking and heating business, policy of companies in 
merchandising, and publicity policy. 
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Government Seizes Sayville Wireless Plant 


By order of the President the wireless plant at 
Sayville, L. I., which is owned by the Atlantic Commu- 
nication Company, a subsidiary of the Telefunken 
Company of Germany, was seized Thursday morning 
and will hereafter be operated by the United States 
Navy Department. This follows reports that the station 
has been used for purposes which violate the neutrality 
of the United States. The Sayville plant will be oper- 
ated by the Navy Department on the same plan which 
is followed in the case of the station at Tuckerton, 
N. J. Operation under these rules will mean that the 
plant will be used only for transmission to and receipt 
from shore stations in United Kingdom and Continental 
Europe. It will not be allowed to send messages to 
belligerent ships at sea. Non-neutral messages will not 
be permitted and cipher or code messages will be refused 
unless the United States representatives have a key en- 
abling them to interpret the messages. Messages in 
foreign languages or unintelligible terms will not be 
transmitted or received unless the government officials 
in charge are furnished translations and are thoroughly 
satisfied as to the nature of the messages. 


Trade Commission Hearings on Export Business 


Following the hearings of the Federal Trade Commis- 
sion in New York and Boston on the question of 
whether or not American manufacturers should be per- 
mitted to form combinations in the interest of foreign 
trade, the commission will hear similar testimony in 
other cities. The itinerary provides for visits to De- 
troit on July 21 and to Cincinnati on July 22. The 
commission will spend a week in Chicago beginning on 
July 26. After concluding its investigations there the 
commission will go West, visiting Minneapolis, Seattle, 
Portland, Ore., Spokane, San Francisco, Los Angeles 
and San Diego. On the return trip to the East a hearing 
will be held in New Orleans. Other Southwestern and 
Southern cities will be visited and the commission will 
make every effort to learn the sentiment of exporters 
and manufacturers who will be affected by whatever 
action is taken by Congress. 

Rules of practice before the Federal Trade Commis- 
sion were adopted on June 17. While the principal office 
is at Washington, the commission may meet and exer- 
cise all its powers at any other place and may, by one 
or more of its members or by examiners, prosecute any 
necessary inquiry in any part of the United States. 
Sessions for hearing contested proceedings will be held 
as ordered by the commission. Sessions for the pur- 
pose of making orders and the transaction of other 
business, unless otherwise ordered, will be held at the 
Washington office on each business day at 10.30 a. m. 
Three members Shall. constitute a quorum: 

Any person, partnership, corporation or association 
may apply to institute a proceeding in respect to any 
violation of law over which the commission has jurisdic- 
tion. The application shall be in writing, signed by or 
in behalf of the applicant, and shall contain a short and 
simple statement of the facts constituting the alleged 
violation. The commission shall investigate, and if it 
shall appear that there is a violation of law over which 
the commission has jurisdiction, it shall serve a com- 
plaint with notice of a hearing at least forty days there- 
after. Within thirty days from the service of the com- 
plaint, unless the time be extended by commission 
order, the defendant shall file an answer. The answer 


shall admit or deny or explain specifically each of the 
facts alleged unless the defendant»is without knowledge, 
in which case he shall so state, the statement operating 
as a denial. 
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Any person, partnership, corporation or association 
desiring to intervene in a contested proceeding shall 
apply in writing. The commission may permit interven- 
tion by counsel or in person. 


Fourth of July Advertising in New York 


Show window advertising displays marked the ob- 
servance of the Fourth of July by the New York Edison 
Company. The displays reproduced in accompanying 
photographs were planned by employees of the company 
and were submitted among many in a prize competition. 

The “Safe and Sane” display is the work of Mr. Sam- 
uel H. Cleeland, Jr., of the lighting inspection bureau. 
This shows the “Edison Man” and his evident disgust 





“SAFE AND SANE” DISPLAY 


with the old-time Fourth of July devices. Two “Edison 
Men” have the solution for his faultfinding in the form 
of electric lamps for decorative purposes. Miss K. M. 
Ash of the stenographic force suggested the “declara- 
tion of independence” display. This declaration is one 





DECLARATION OF INDEPENDENCE THROUGH ELECTRICAL 


APPLIANCES 


of independence from the drudgeries of housework with 
electrical energy pointing the way to freedom. The 
winners are not connected with the advertising work of 
the company, except..as they took part incidentally in 
the contest which was open to all employees. 

The displays occupied .the windows of all of the .com- 
pany branch offices from the afternoon of July 2 until 
the morning of July 6. 
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Organization of West Virginia Public Utilities 


Permanent organization of the Public Utilities Asso- 
ciation of West Virginia, which includes electric cen- 
tral-stations, electric railways, and water works com- 
panies, was expected at a meeting held in Charleston on 
June 15 and 16. A constitution and by-laws were 
adopted and permanent officers elected as follows: 

President, Mr. Herbert Markle, general manager, 
Appalachian Power Company, Bluefield; first vice-presi- 
dent, Mr. G. O. Nagle, general manager, Wheeling Trac- 
tion Company; second vice-president, Mr. Mentor 
Hetzer, general manager, Moundsville Water Company; 
third vice-president, Mr. James Imboden, general man- 
ager, West Virginia Light & Traction Company; secre- 
tary and treasurer, Mr. W. C. Davis, vice-president, 
West Virginia Water & Electric Company; executive 
committee, Messrs. W. C. Mathews, president, Virginia- 
Western Power Company, Clifton Forge, Va.; Herbert 
Markle, general manager, Appalachian Power Company; 
G. O. Nagle, general manager, Wheeling Traction Com- 
pany; Mentor Hetzer, general manager, Moundsville 
Water Company; O. B. Welch, vice-president and gen- 
eral manager, Williamson Light & Power Company; 
W. L. Foster, general manager, Beckley Electric Light 
& Power Company; H. S. Newton, general manager, 
Ohio Valley Electric Company, Huntington; E. W. 
Alexander, general manager, Charleston-Dunbar Trac- 
tion Company, Charleston; W. A. Maxwell, general 
manager, Logan Heat, Light & Power Company. 

The association will promote the interests of public 
utility companies along educational and political lines. 
Meetings will be held every June and fall. 


Illinois Electrical Contractors’ Summer Meeting 


At the semi-annual meeting of the Electrical Con- 
tractors’ Association of Illinois, held at Peoria, IIL, 
June 25 and 26, liability insurance was the chief topic 
of discussion. The contractors’ association about eight- 
een months ago secured the services of Mr. E. J. Burns 
of Moline as its permanent secretary. At the same 
time a resolution was passed requiring each member 
to pay the association in addition to his regular dues 
0.05 per cent of his gross business. Through the efforts 
of the secretary and the insurance committee, the asso- 
ciation has been able to place the insurance of members 
economically. At the same time the association has 
secured a commission on all the insurance so placed, 
thus increasing its funds. In spite of these sources of 
income, however, the expenses of the association have 
been greater than its receipts. One cause of the deficit 
given is the business depression, which, it is declared, 
has materially reduced the 0.05 per cent special assess- 
ment that the members pay to the association. 

A special finance committee, appointed to discover 
ways and means of reorganizing the association’s 
finances, made arrangements with the Chicago members 
and a few others to pay dues in advance for the time 
being. The resignation of the permanent secretary, 
Mr. E. J. Burns, was accepted and it was decided to 
continue the payment of the special assessments until 
the association’s finances are in better shape. 

Election of officers resulted as follows: President, 
Mr. J. M. Pierce of Chicago; vice-president, Mr. John 
Hughes of Champaign; secretary-treasurer, Mr. M. 


Blumenthal of Chicago; directors to the National Elec- 
trical Contractors’ Association, Messrs. J. T. Marron of 
Rock Island, Frank Decker of Chicago and E. C. Gibson 
of Decatur; and Illinois directors, Messrs. J. T. Marron 
of Rock Island, Guy Carlton of Bloomington and E. F. 
Pendergart of Rockford. 
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THE MICHIGAN CONVENTION CRUISE 


State Section of the N.E.L.A. Combines Sightseeing with 
Profitable Discussion on Public Policy, Wiring 
and Lighting Topics 

Holding its annual convention on board the Steamer 
Rochester, June 26 to 30, the Michigan Section of the 
National Electric Light Association cruised from De- 
troit through Lakes Ste. Claire, Huron, Superior and 
Michigan. Stops for sight-seeing trips ashore were 
made at Sault Ste. Marie and Mackinac Island, Mich.; 
Milwaukee, Wis., and Saugatuck and Grand Haven, 
Mich. The convention sessions were held on board the 
boat in the evenings as well as at other times when no 
particular objects of interest were in view to distract 
attention. About 135 members and guests, including 
thirty ladies, enjoyed the trip. 


President Fee on Concentric Wiring 


In his presidential address Mr. H. A. Fee of Adrian 
said: “While the concentric-wiring movement has failed 
of its full purpose because of the strenuous objections 
interposed by manufacturers who thought their inter- 
ests were jeopardized by the new system, we can con- 
gratulate ourselves on the fact that tentative approval 
has been secured. This concentric-wiring episode has 
brought out very clearly the fact that central-station 
interests are not equitably represented on the joint 
committee constituted by the Underwriters, and it is 
only too evident that the situation is fraught with 
danger. 

“It is my belief that we should stand strongly for the 
interests of our customers and for the healthy develop- 
ment of the industry, instead of assuming the narrower 
view of those manufacturers who feel that they may be 
injured by changes made in the course of development. 
I believe this so strongly that I advocate a testing 
bureau, operated by the N. E. L. A., and having for its 
function the determination of the fitness and desirability 
of the many electrical devices which are offered to our 
customers. A considerable portion of these devices are 
defective in design and in application, and yet we stand 
idly by and let our customers waste their money in pur- 
chasing them, or what is still worse we sometimes sell 
the devices ourselves. We do this in good faith, but we 
exercise poor judgment, with the result that the cus- 
tomer to a greater or less extent gets the idea that all 
electrical devices—and even our electric service—is un- 
reliable. In the end this system is thoroughly disad- 
vantageous to the central station.” 


Safety and Regulation 


Mr. Fee also spoke of the fair-minded attitude which 
the Michigan Railroad Commission is taking in public- 
utility cases and expressed regret that legislative meas- 
ures establishing more direct relations between the 
utilities and the commission had not been passed. 

Speaking on “Safety,” Mr. Dudley R. Kennedy, coun- 
sel of the Youngstown (Ohio) Sheet & Tube Company, 
urged emphatically that measures promulgated to in- 
sure greater industrial safety should be viewed as busi- 
ness propositions. Every safeguard installed, said he, 
brings its direct profit to the concern humane enough 
to employ it. 

Mr. James V. Oxtoby of Detroit, in an address en- 
titled “Recent Legal Discussions Influencing Public 
Utilities,’ reviewed interesting cases which have lately 
been decided in California, Wisconsin and North 
Dakota. 

At an evening’ meeting talks of popular and interest- 
ing character were given’ by Mr. Evan J. Edwards of 
Cleveland, Ohio, and Mr. S. A. Freshney of Grand 
Rapids, Mich. .With the aid of lantern slides Mr. Ed- 
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wards traced the progress of artificial lighting from 
its beginning to the present day. Mr. Freshney re- 
viewed some of his pioneer experiences in the electrical 
business. 

Uniform rates, gas-filled tungsten lamps, magnetite- 
arc lamps, and farm lines were the topics of discussion 
at a round-table meeting. 


Comparative Cost of Magnetite-Arec and Nitrogen-Filled 
Tungsten Street-Lighting Units 


The paper by Mr. J. H. Loban of the statistical de- 
partment of the Edison Illuminating Company of De- 
troit, Mich., presented a comparison of the annual costs 
of operating the 4-amp. direct-current magnetite arc and 
the 600-cp., 20-amp. nitrogen-filled tungsten lamp, based 
on data obtained from the records of the Eastern Michi- 
gan Edison Company and from other sources. It was 
assumed, explained Mr. Loban, that the 600-cp. tungs- 
ten lamp would naturally be the one to replace the 4- 
amp. magnetite arc where changes from arc to incan- 
descent lighting are being considered. The author also 
assumed a cost of energy at the generating station 
switchboard of 1 cent per kw.-hr.; the installation of 
1000 ft. of No. 6 wire per lamp; 4000 hours of lamp 
operation per year, and a tungsten-lamp life of 1350 
hours per renewal. The tungsten units considered em- 
ploy a compensator for transforming the current. Al- 
lowance was also made, it was explained, for losses in 
transmission, in the compensators, in the constant-cur- 
rent transformers, and in the rectifying apparatus. 

The author divided the annual cost under two main 
headings—running cost and fixed cost—as follows: 


Magnetite Tungsten 
Running costs: 
(a) Annual running cost per lamp for energy 
CUDUIEE 6s HSA Oh ae sw 66 vate ck elee se $16.90 $17.09 
(b) Annual running cost per lamp for re- 
WOWRIS, POOR, O8C. «bak kc ko Sima 0% 7.12 14.52 
Fixed costs: 
(a) Annual fixed cost per lamp for transmit- 
ting power from generating station to 
substation, 2300-volt bus............. 8.90 9.00 
(b) Annual fixed cost per lamp on invest- 
ment in special street-lighting equip- 
RIE: fe 06.0 Kin Acorn ip aceete seo ae ear als 17.12 14.17 
Total annual cost per lamp.............. $50.04 $54.78 


Assuming that the lamps will have a life of 1350 
hours, requiring three renewals per year, Mr. Loban 
pointed out that the principal differences between the 
running cost of the two classes of units lay in the cost 
of renewals of the tungsten lamps. These renewals 
alone amount to $9.45 per year, he said. The author 
emphasized that it was not his intention to enter into 
a technical comparison of the two types of lamps, since 
he expressed the belief that there could be no absolute 
standard for such a comparison where the public is 
concerned, with its individual likes and dislikes. He 
pointed out, however, that the 4-amp. magnetite lamp, 
with standard electrodes equipped for street-lighting 
service, produces approximately 2990 total lumens and 
with high-efficiency electrodes 4649 lumens, while the 
600-cp., 20-amp. tungsten lamp, equipped for street- 
lighting service, averages about 4800 lumens. 

The preceding figures on the magnetite arc are based 
on the use of standard electrodes. High-efficiency elec- 
trodes have a slightly shorter life and cost 3 cents more 
each. Figures based on high-efficiency electrodes show 
an increase in the annual cost of operation of approxi- 
mately $1 more than the figure used. In other words, 
with an increase of 2.5 per cent in the annual cost of 
operation an increase of 55 per cent in the total lumens 
can be obtained. Reference was also made to the fact 
that a prismatic refractor is available for use with the 





ELECTRICAL WORLD 


109 


tungsten unit, which gives a practically ideal distribu- 
tion curve for street lighting. Such a refractor costs 
$3 and would require at least one and probably two 
replacements per year, which would make the annual 
cost of the tungsten unit higher than before. In gen- 
eral, concluded Mr. Loban, magnetite lamps are par- 
ticularly adaptable to large installations, and tungsten 
lamps to small installations. 

In closing, the author pointed out that besides total 
lumens there are other considerations which must be 
borne in mind. These are glare, brilliancy, color, steadi- 
ness, distribution, suitability of the unit for the par- 
ticular location, and, last but not least, the attitude of 
the public toward the two kinds of illumination. 

Discussion 

Mr. H. A. Reid of Cleveland, in analyzing the data 
presented by Mr. Loban, pointed out the fact that the 
higher power factor of tungsten-lamp circuits and their 
correspondingly lower station demand had not been 
taken into consideration. Arc-lamp circuits of the type 
under discussion commonly operate, said he, at 65 per 
cent power factor, while tungsten-lamp circuits operate 
at 85 per cent. Mr. Reid also said that he did not think 
it necessary to use a 600-cp. lamp to displace a 4-amp. 
magnetite lamp, declaring that a 400-cp. unit under 
actual operating conditions would provide approxi- 
mately the same effective illumination. 

A statement made by Mr. Loban to the effect that 
refractors would “require at least one and perhaps two 
replacements per year’” was also challenged. Although 
experience with refractors has been limited to a little 
more than a year, it was the consensus of opinion of 
delegates using the units that the average refractor 
will last 1.5 years. 

Mr. H. A. Fee of Adrian, Mich., stated that compa- 
nies employing refractors in street lighting should re- 
ceive a higher price for the lighting than those not 
using refractors. At Adrian, said he, the City Council 
recently closed a street lighting contract with the Citi- 
zens’ Light & Power Company in which the fact is 
recognized that lighting with refractors is worth more 
than lighting without refractors. 


A Legal Question in Farm-Line Practice 


In the discussion on farm lines Mr. Louis B. Schnei- 
der of Tecumseh, Mich., stated that he is building farm 
lines in districts where farmers subscribe two-thirds 
of the entire cost of the line. The company accepts this 
cash from the farmers as a group, adds the other one- 
third necessary, constructs the line, and maintains it 
as the company’s property. 

Several delegates expressed the opinion that the 
Tecumseh company having accepted such subscriptions 
is bound under the law to supply energy to the farmers 
concerned as long as they desire it, regardless of 
whether the investment proves a paying venture or not. 
Mr. Schneider did not agree in this view of the matter. 


The New Officers 


Although the convention program contained many 
other topics for discussion the entertainment features 
of the trip proved so interesting that time was not 
available for carrying out the entire technical program. 

The election of officers, which took place on the last 
day of the meeting, resulted as follows: President, Mr. 
Samuel A. Freshney of Grand Rapids; vice-president, 
Mr. Thomas Chandler of Sault Ste. Marie; secretary- 
treasurer, Mr. Herbert ‘Silvester Of Detroit; executive 
committee, Messrs. A. C. Marshall of Detroit, John A. 
Cavanaugh of Benton Harbor, A. D. Furlong of Sagi- 
naw, H. W. Courville of Jackson, and H. A. Fee of 
Adrian. 


Miscellaneous News Notes 


Central Station Benefits from War Orders.—The Dela- 
ware County Electric Company has received a “war order” 
from the Premos (Pa.) Chemical Company calling for 75 
hp to operate pumps and blowers used in the manufacture 
of some of the chemicals which cannot now be imported 
from Europe. 


Crew Sets Pole in Thirty-eight Seconds.—At the annual 
field day of the Boston Edison company the pole-setting 
contest was won by the Waltham (Mass.) linemen, who dug 
a hole, set a pole plumb, and back-filled the hole in 38.6 
seconds. The men on the team were Messrs. R. W. Stevens, 
H. F. Warren, M. B. White, M. Elson and A. Carrothers. 
The Somerville team was second, its time being 42.4 
seconds. 


Asheville Company to Return Meter Deposits.—After 
Aug. 1 customers of the Asheville (N. C.) Power & Light 
Company who have been in good standing for two years 
will receive checks for the amount of their meter deposits 
plus interest from the date of deposit, provided the date 
is not prior to Jan. 1, 1908. Deposits still will be requested 
from new customers, but will be returned after two years 
with interest at 6 per cent. 


Women’s Auxiliary Safety Organization.—To aid in re- 
ducing the home accidents which are thought to affect 
seriously the efficiency of workmen, a women’s auxiliary to 
the safety organization of Division J of the Central Illinois 
Public Service Company has been formed at Beardstown, IIl. 
The new organization has fifteen members and has elected 
the following officers: President, Mrs. William F. Gilman, 
Beardstown; vice-president, Miss Edna Mae Weber, Beards- 
town; secretary, Miss M. M. Mitchell, Havana. 


Electricity to Build Cincinnati’s New Courthouse.—The 
McCaul Company, which has the contract for the construc- 
tion of the new Hamilton County courthouse at Cincinnati, 
Ohio, has completed plans for the exclusive use of electrical 
energy for the operation of the hoists, derricks, mixers and 
other mechanical appliances used in the construction work. 
The reasons given for substituting electricity for steam are 
its greater convenience and the elimination of the smoke 
nuisance. This is the first time in Cincinnati that electric 
drive has been used exclusively in building operations. 


Houston Becomes Stone & Webster Headquarters for 
Texas.—The district offices of the Stone & Webster Man- 
agement Association for its several electric-railway and 
lighting properties in the state of Texas will be moved 
from Dallas to Houston, where a more central location is 
secured with respect to the company’s properties at El 
Paso, Beaumont, Galveston, Houston, Dallas, and Fort 
Worth. The change of location is to be made by Mr. L. C. 
Bradley, assistant district manager of the company, and 
his office staff, on July 10. A suite of offices in the Scan- 
lan Building has been engaged. 


Utah Municipal Plant Installs Meters.— The municipal 
plant at Brigham City, Utah, has passed a regulation recent- 
ly requiring all customers to install meters. The plant has 
been operated for several years on a flat-rate basis, but it 
was found that the transmission and distribution lines were 
kept loaded by the extravagant and needless use of energy 
by patrons, which rendered it difficult if not impossible to 
give good service. The installation of meters is being done 
under the supervision of the city electrician, Mr. Julius 
Wright, and will require about two months, after which time 
all flat-rate service will be discontinued. 

Electrical Credit Men Meet and Elect Officers.—At the 
sixteenth annual meeting of the National Electrical Credit 
Association, which was held in Pittsburgh, Pa., June 25, 
records of the association were read showing that during 
the past year 16,595 accounts aggregating $1,144,918.16 had 
been submitted to the five local associations. After the 
meeting the delegates were entertained by the local Pitts- 
burgh association. Officers for the ensuing year were elected 
as follows: President, Mr, Allan R. McDonald, Stuart- 


Howland Company, Boston; vice-president, Mr. Robert Ed- 
wards, Jr., Edwards & Company, Inc., New York; general 
secretary-treasurer, Mr. Frederic P. Vose, Vose & Vose, 
Chicago, and assistant secretary, Mr. Walter S. 
Chicago. 


Vose of 


ELECTRICAL WORLD 





VoL. 66, No. 2 





Teaching the School Girls Illumination.—Pupils at the 
Flower Technical High School for girls in Chicago received 
during the last school term two lectures on the principles of 
correct illumination. It was through the co-operation of 
the Chicago school authorities and the local section of the 
Illuminating Engineering Society that this course of instruc- 
tion was made possible. One of the talks, “The Production 
of Light,” was delivered by Mr. W. A. Durgin, and the other, 
“Lighting in the Home,” was given by Mr. J. R. Cravath. 


Security League for Preparedness.—The National Se- 
curity League, Inc., of New York is circulating resolutions 
passed by delegates to the Peace and Preparation Confer- 
ence held under its auspices recently, providing that an 
appeal be made to the President if consistent with the pub- 
lic’s interest to call the early attention of Congress to the 
pressing need of prompt and efficient action so that the 
resources of the country can be utilized for the proper de- 
fense of the republic. The resolution urges the league to 
continue the work which it has already undertaken of bring- 
ing the people to a full realization of the deplorable state of 
unpreparedness and of the necessity of action by Congress. 


Department of Commerce Agent Returns From South 
America.—Mr. J. A. Massel, special agent of the Depart- 
ment of Commerce, has returned to New York after a visit 
to Argentina, Chile, Bolivia and Peru, during which he 
investigated the prospects for export trade in machinery 
and machine tools. The investigation extended incidentally 
to the opportunities for the extension of business of elec- 
trical manufacturers of this country. Mr. Massel is in 
New York for a short’ time and after interviewing manu- 
facturers in this country who are interested in his investi- 
gations, he will return to South America and will visit 
Brazil and other countries. 


Trip of Louisville Officials—A committee composed of 
three department heads of the Louisville (Ky.) Gas & Elec- 
tric Company has returned from a trip, and has made its 
report to the Employees Club of the company on its dis- 
coveries in the way of new ideas. Messrs. L. S. Streng, 
superintendent of the electric department; W. A. Cowherd, 
general storekeeper, and McKay Reed, manager of the 
voucher and work order department, who made the trip, 
went to Chicago, St. Louis, Keokuk, Minneapolis, Indian- 
apolis, and other cities. They made an interesting report 
and suggested various changes. They stated that they re- 
turned with a high regard for the efficiency of the Louis- 
ville company. 

Examination for Apprentice Electrical Engineer.—The 
United States Civil Service Commission announces an 
open competitive examination for apprentice electrical 
engineer, for men only, on Aug. 4, 1915. From the regis- 
ter of eligibles certification will be made to fill vacancies 
in this position in the Bureau of Mines, Pittsburgh, Pa., 
at salaries ranging from $720 to $960 a year, and vacan- 
cies as they may occur in positions requiring similar qualifi- 
cations, unless it is found to be in the interest of the 
service to fill any vacancy by reinstatement, transfer, or 
promotion. The duties of this position will be to assist 
in experiments with electrical machines and apparatus 
for the purpose of increasing the safety and efficiency of 
mining operations. Persons who desire to take this ex- 
amination should apply for Form 1312, stating the title 
of the examination, to the United States Civil Service 
Commission, Washington, D. C. 


New York’s Water Pumping Service for Fire Control.— 
Two city pumping stations supply water to 126 miles of 
high-pressure fire mains in the streets of New York City 
south of Thirty-fourth Street, where, on account of the 
great number of tall buildings, high-pressure fire service is 
a necessity. Each station contains six centrifugal pumps, 
each capable of delivering 3000 gal. per minute against a 
pressure of 300 lb. The pumps are directly connected to 
800-hp electric motors, which receive their energy over 
special feeders direct from the stations of the New York 
Edison Company. The contract with the New York Edison 
Company provides for a penalty of $500 per minute for each 
minute of interruption or delay in the supply of electrical 
energy after such interruption or delay has exceeded three 
consecutive minutes. The average time required to place 
the necessary number of pumps in service is less than 
thirty-five seconds. 
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Minneapolis Company Presents Fountain to Public.— 
When the Minneapolis General Electric Company constructed 
its new substation at Thirty-third Street an artesian-well 
shaft was sunk inside the building. The water from this 
well became famous in the neighborhood, and in order to ac- 
commodate the public the company erected a white tile 
fountain outside the substation. On a plate appears the in- 
scription, “Presented to the Citizen of Minneapolis by the 
Minneapolis General Electric Company.” 


Offices Consolidated at Salt Lake City.—The Utah Power 
& Light Company has consolidated the offices of the Salt 
Lake Division in the new office which occupies the north half 
of the ground floor of the Kearns Building at 132 Main 
Street. Heretofore the commercial office and electric shop 
have been situated at 154 Main Street, and the lines and 
service department and other operation departments in the 
old office building at 133 South West Temple Street. The 
front part of the main floor in the new quarters is occupied 
by an electric shop and display room, the principal feature 
of which is a complete line of electric ranges of the principal 
range manufacturers. The main office is reached through an 
entrance on either side of which are large display windows. 
In the rear portion of the main floor are the commercial of- 
fice and accounting department. This part is separated from 
the electric shop by a mahogany screen with bronze trim- 
mings, behind which are the receiving tellers’ cages, the in- 
formation and application clerk, duplicate bill clerk, and 
other employees who wait on the public. The offices of the 
division general manager, Mr. D. C. Green, and the sales 
superintendent, Mr. B. W. Mendenhall, are on the front bal- 
cony. The office of Mr. William Scott, superintendent of 
lines and electric service, is on the rear balcony, the two be- 
ing connected by an elevated platform. A room in the front 
basement has been fitted up as a demonstration room. The 
company’s general offices are on the fifth floor of the Kearns 
Building. 


Associations and Societies 


Dinner-Dance of Louisville Jovians.—Inviteftions have 
been issued by the Louisville Jovians to a dinner-dance at 
Sennings Park on the evening of July 16. 


National Electrical Contractors Association.—As already 
noted in these pages, the annual convention of the National 
Electrical Contractors Association will be held at San Fran- 
cisco, Cal., July 21 to 24. 

Convention of Northwest Section, N. E. L. A.—The an- 
nual meeting of the Northwestern Section of the National 
Electric Light Association will be held at Portland, Ore., on 
Sept. 8 to 11. 


Electrical Supply Jobbers’ Association.—The regular fall 
quarterly meeting of the Electrical Supply Jobbers’ Associa- 
tion will be held at the Clifton Hotel, Niagara Falls, Ont., 
Sept. 14 to 16. Sept. 15 has been set aside as manufacturers’ 
day. 

Southeastern Section N. E. L. A.—The annual convention 
of the Southeastern Section of the National Electric Light 
Association will be held at the Grove Park Inn, Asheville, 
N. C., Sept. 22 to 24. Mr. G. H. Wygant, Tampa, Fila., is 
secretary. 

Meeting of N. E. L. A. Commercial Section Executive 
Committee.—The initial meeting of the executive committee 
of the Commercial Section of the National Electric Light 
Association will be held at the headquarters in New York 
on July 19. 


Ohio Electric Light Association at Cedar Point. — The 
twenty-first annual convention of the Ohio Electric Light 
Association, as already announced in these columns, will be 
held at the Breakers Hotel, Cedar Point, Ohio, July 20 to 23. 
Col. C. V. Hard of Wooster, Ohio, is president of the associ- 
ation, and Mr. D. L. Gaskill of Greenville, Ohio, is secretary. 


Outing of Detroit Engineers.—The annual outing of the 
Detroit Engineering Society, in which the Detroit Chemists’ 
Society and the Detroit Section of the American Institute 
of Electrical Engineers joined, was held at Bois Blanc Park 
on June 19. One of the features was a baseball game be- 


tween members of the Engineering Society and the A. I. 
E. E. 
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Galveston (Tex.) Jovians to Have Electrical Booth at 
Cotton Carnival.—In connection with the seventh annual 
cotton carnival and exposition to be held at Galveston, Tex., 
July 22 to Aug. 1, the local Jovians will have a booth de- 
voted to electrical apparatus and its applications. A feature 
of the exhibit will be a demonstration of the uses of elec- 
tricity in war and in peace. 

Indiana Electric Light Association.—The Indiana Electric 
Light Association will hold its annual meeting at the New 
Deming Hotel, Terre Haute, Ind., Sept. 8,9 and 10. Mr. T. 
F. Grover, general manager of the Terre Haute, Indian- 
apolis & Eastern Railway Company, Terre Haute, is presi- 
dent, and Mr. Thomas Donohue, manager of the General 
Service Company, Lafayette, Ind., is secretary. 

New York Companies’ Section, N. E. L. A.—The plans 
of the New York Companies’ Section of the National Elec- 
tric Light Association include the appointment of commit- 
tees on advancement and welfare and research and develop- 
ment. The former committee will consider safety and 
health, educational and training subjects and the other 
will keep carefully in touch with all electrical developments 
and report at the section meetings from time to time on 
the progress throughout the industry. 


Associated Technical Men Organized.—A charter has been 
issued by the State of Illinois for a new organization to be 
known as the Associated Technical Men. The object of this 
society as stated in its first bulletin, called “A Message to 
Technical Men,” is to promote the general welfare of its 
members and to advance the engineering profession. Officers 
of the association are as follows: President, Mr. C. E. Schutt; 
secretary, Mr. A. E. Gibson, and treasurer, Mr. H. E. Young, 
all of Chicago; board of directors—Messrs. G. A. Young of 
La Fayette, Ind.; Henry A. Allen, W. H. Arthur, J. C. 
Kelsey, C. H. Shepherd and H. A. Seward, of Chicago. The 
general offices of the new association are at 180 North 
Dearborn Street, Chicago. 


Convention of Carolina and Georgia Municipal-Plant 
Operators.—The Tri-State Water and Light Association of 
the Carolinas and Georgia met on June 17 at Asheville, 
N. C., for its annual session and elected the following officers 
to serve during the coming year: President, Mr. J. W. 
Neave of Salisbury, N. C.; vice-president for Georgia, Mr. 
A. A. Pasolt of Newnan, Ga.; vice-president for South 
Carolina, Mr. L. V. Gaffney of Gaffney, S. C.; vice-president 
for North Carolina, Mr. W. E. Vest of Charlotte, N. C.; 
secretary and treasurer, Mr. W. F. Steiglitz of Columbia, 
S. C.; field secretaries for North Carolina, Mr. R. I. Korner 
of Charlotte and Mr. J. D. Bourne of Asheville; for Georgia, 
Mr. James Smith of Atlanta and Mr. D. L. Coston of Com- 
merce; for South Carolina, Mr. C. L. Korner of Columbia 
and Mr. E. V. Plane of Columbia. The next annual meet- 
ing will be held at the Isle of Palms. 


Program for Convention of N. E. L. A. New England 
Section.—As stated in a previous issue, the seventh annual 
convention of the New England Section of the National 
Electric Light Association will be held at the Mount Kineo 
House, Moosehead Lake, Kineo, Me., Sept. 14 to 17. 
On the evening of Sept. 14 a reception will be held, followed 
by dancing and card playing. On Sept. 15, “power day,” 
two business sessions will be held and twenty-minute 
papers will be presented by representatives of manufac- 
turing companies operating isolated plants and representa- 
tives of central stations doing a large motor-service busi- 
ness on the following topics: “Why Central Stations Do 
Not Get All the Big Power Business,’ “Central-Station 
Practice in Renting Motors for Factory and Mill Installa- 
tions,” “Standardizing of Voltages for Mill and Factory 
Motor Service.” In the evening there will be a formal 
dinner with N. E. L. A. officers, the Governor of Maine, and 
representatives of Public Service Commissions of the New 
England States as honorary guests. A Public Service Com- 
mission session will be held in the morning of Sept. 16. In 
the afternoon of that day there will be a paper and discus- 
sion of “Present Developments of Type C Lamps,” by rep- 
resentatives of manufacturers and central stations. No 
special program has been arranged for the evening of that 
day. In the morning on Sept. 17 the report of the electric 
vehicle committee, of which ‘Mr. E. S. Mansfield is chair- 
man, and sub-committees will be presented. In the after- 
noon sports and other entertainments are planned. 
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Public Service Commission News 


New York Commissions 


Residents of Northport, Long Island, purchasers of elec- 
trical energy from the Long Island Lighting Company, 
have withdrawn their complaint before the Second District 
Commission as to rates. When the complaint was served, 
the company answered that it was conferring with the 
complainants with a view to an amicable settlement. A 
petition filed with the commission, signed by those who 
signed the original complaint, says that the complainants 
have obtained facts as to sales by the company in other 
villages. They learned that the rates charged in the vari- 
ous villages are the same, and that there is no discrimina- 
tion, and they are also aware that the company has taken 
measures to reduce the cost. 

A complaint filed with the First District Commission 
against the Edison Electric Illuminating Company of 
Brooklyn says that the company desires to remove a pre- 
payment electric meter and substitute an ordinary charge 
meter, with the result that the bill of the consumer will be 
at least $1 per month. With a prepayment meter, the con- 
sumer says, his charges amount to about $10 a year. The 
company admits that it proposes to remove all prepayment 
meters, on the ground that they are mechanically deficient 
and unreliable. The commission ordered a hearing. 


In refusing to permit the Ulster & Delaware Railroad to 
increase its mileage-book rate from two to three cents per 
mile the up-State Public Service Commission for the Second 
District on July 7 made what is declared to be one of the 
most important statements of principle since the passage of 
the commissions law in 1907. The majority of the commis- 
sion held that, notwithstanding the broad rate-making pow- 
ers granted by the Hughes statute and its amendments, the 
commission has not the power to permit a rate to be in- 
creased above a maximum set by the legislature. Chairman 
Van Santvoord in the prevailing opinion pointed out that 
should the commission assume the power to permit such in- 
creases, not only the mileage-book law involved in the pres- 
ent case but such other statutes as the three-cent maximum- 
fare law, and possibly the 80-cent gas law for New York 
City, and other similar enactments, might be in effect re- 
pealed by the commission’s decisions. 


Pennsylvania Commission 


In declaring that it had no jurisdiction over appeals from 
the decisions of the commission, under the revised act of 
June 3, the Dauphin County Court has left nearly two 
score of such appeals from various business men’s and im- 
provement associations undecided with no apparent way 
of ever questioning the decisions in court. Under the 1913 
act the Dauphin County Court was named as the tribunal 
to hear all appeals from the commission decisions. When 
this act was superseded on June 3 the appeals were directed 
to the Superior Court with the proviso that they must be 
made within thirty days of the commission’s decision. About 
forty decisions had been filed for argument in the Dauphin 
County Court, and when the first of these was called the 
court announced that under the latest act it had no juris- 
diction. As more than thirty days have elapsed since the 
commission’s decision, there are no means of disposition of 
these appeals. Already several appeals have been made 
to the Superior Court, and at least one of these will ques- 
tion the constitutionality of the new act. 

The commission has decided that the Philadelphia Electric 
Company shall complete the inventory and appraisal of its 
property by Aug. 2. Notice to this effect has been served 
upon the company by the commission, with the announce- 
ment that the hearing in the municipal light rate case will 
be resumed in Harrisburg on Aug. 10. 


California Commission 


The commission has dismissed formally the application 
of the Oro Electric Corporation for permission to operate 
under a franchise granted by the Stockton City Council. 
The order follows the decision of the State Supreme Court 
upholding the commission in its refusal to permit competi- 
tion with the Western States Gas & Electric Company, 
which ‘has its headquarters at Stockton. 
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Personal 


Mr. F. W. Garry has been appointed vice-president and 
manager of the Post (Tex.) Power Company. 


Mr. E. A. Collins has been appointed general manager 
of the Douglas (Wyo.) Electric Light Company. 


Mr. A. O. Stahel has been appointed superintendent of the 
municipal water and lighting plant at Nashwauk, Minn. 

Mr. Samuel J. Mott has been appointed city engineer of 
Saratoga Springs, N. Y. The city now has a commission 
form of government. 


Mr. S. F. Caldwell is the new manager and general 
superintendent of the North Missouri Light & Power Com- 
pany of New London, Mo. 


Mr. F. E. Crawford is the new local manager of the 
Nebraska Gas & Electric Company at Wymore, Neb., suc- 
ceeding Mr. L. H. Archard. 


Mr. R. F. Sikes has been appointed local manager at 
Ennis, Tex., for the Texas Power & Light Company to 
succeed Mr. M. P. Ruthenberg. 


Mr. W. C. Hepperle has been appointed general man- 
ager of the Hanover (Pa.) Light, Heat & Power Company 
to succeed Mr. Robert E. Manley. 


Mr. George Holtel, Sr., has been elected president of the 
Oldenburg (Ind.) Electric Light, Power & Waterworks Com- 
pany to succeed Mr. B. J. Kessing. 


Mr. J. Y. McClure has been appointed superintendent of 
the Home Light & Power Company of Copperhill, Tenn., 
to succeed Mr. W. E. Swearenger. 


Mr. Carl Oppen has been appointed manager of the 
Northwest Light & Power Company of Pipestone, Minn., 
to succeed Mr. J. W. Campbell, Jr. 


Mr. J. K. Tuthill is the new local manager at Chenoa (IIl.) 
for the Bloomington (Ill.) & Normal Railway & Light Com- 
pany, succeeding Mr. E. A. Moschel. 


Mr. George F. Stoldt has been appointed superintendent 
of the municipal electric-light plant at Jacksonville, IIl. 
He succeeds Mr. W. H. Catherwood. 

Mr. J. J. Connell has been elected president and superin- 
tendent of the New Berlin (N. Y.) Light & Power Com- 
pany, succeeding Mr. E. G. White. 


Mr. W. R. Hall, formerly manager of the Anniston, 
(Ala.) Electric & Gas Company, is now with the Alabama 
Traction Company at Decatur, Ala. 


Mr. G. McClellan has been appointed local manager for 
the Pacific Power & Light Company at White Salmon, 
Wash., to succeed Mr. C. E. McNeil. 


Mr. J. Emory Mathis has been appointed manager and 
contracting agent of the Public Utilities Company of Amer- 
icus, Ga., to succeed Mr. W. M. Case. 


Mr. M. F. Warner has been appointed successor to Mr. 
D. H. Skoon as manager of the Public Service Company of 
Western Kentucky, at Hickman, Ky. 


Mr. Fred G. Hamilton has been appointed vice-president 
and manager of the Yosemite Power Company, La Grange, 
Cal., as successor to Mr. L. R. Waley. 


Mr. P. L...Nourse has succeeded Mr. F. C, Stewart as local 
superintendent of the Hemet and San Jacinto divisions of 
the Southern Sierras Power Company. 


Mr. C. D. Pollard is the new local superintendent at El 
Paso (Ill.) for the Bloomington & Normal Railway & Light 
Company, succeeding Mr. E. H. Gray. 


Mr. L. B. Horne is manager of the Lehighton Electric 
Light & Power Company, Lehighton, Pa., having succeeded 
Mr. A. H. Kudlich, who died recently. 


Mr. William H. Howe has been elected president of the 
Thousand Islands Electric Light & Power Company of 
Clayton, N. Y., to succeed Mr. C. ‘A. Ellis. 


Mr. J. W. Ness, formerly superintendent of the Brinkley 
(Ark.) Water & Light Company, has been appointed man- 
ager of the company, succeeding Mr. J. J. Farrell. 

Mr. Charles Van Buren,.formerly vice-president of. the 
Schodack Light & Power Corporation of Castleton, N. Y., 
has been elected successor to Mr. William Morrison, the 
former president of the company. : 
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Mr. Charles E. Peterson has been elected president of the 
Fullerton (Neb.) Electric Light & Power Company, to 
succeed Mr. E. L. Thomas. 

Mr. L. A. Webb has been elected president of the Cen- 
tral Light & Manufacturing Company of Pe Ell, Wash., to 
succeed Mr. S. Norton Bobo. 

Mr. F. N. Wilkenson has been appointed local manager 
at Palestine, Tex., for the Texas Power & Light Company 
to succeed Mr. C. A. Martin. 


Mr. W. E. Gooch has been appointed local manager at 
Cleburne, Tex., for the Texas Power & Light Company, to 
succeed Mr. Thomas C. Cook. 


Mr. Lyman E. Cooley, consulting engineer for the Sani- 
tary District of Chicago, was granted the degree of doctor 
of engineering by the University of Michigan at its seventy- 
first annual commencement on June 24. 


Mr. Edwin D. Wood has been appointed electrical oper- 
ating engineer for the properties of the Louisville Gas & 
Electric Company, with headquarters at Louisville. Mr. 
Wood is a graduate of Depauw University. 


Mr. Charles H. Rowland has been elected president and 
manager of the Trenton (Mo.) Gas & Electric Company, a 
subsidiary of the Interstate Electric Corporation of New 
York City, to succeed Mr. Ralph J. Irvine. 


Mr. D. G. Porter is now vice-president and manager of 
both the People’s Power Company at Moline, IIl., and of the 
Moline-Rock Island Manufacturing Company, an affiliated 
company, having ‘succeeded Mr. F. W. Reimers. 


Col. D. R. Street, who has been re-elected president of 
the Canadian Electrical Association, which is a geographic 
section of the National Electric Light Association, is the 
secretary-treasurer of the Ottawa Light, Heat & Power 
Company, Ltd., of Ottawa, 
Ont., which owns the Ottawa 
Electric Company and the 
Ottawa Gas Company. Colo- 
nel Street has been connected 
with the central-station in- 
terests of Ottawa for nearly 
a quarter of a century. In 
addition to his important 
business interests, the colonel 
takes a lively interest in the 
affairs of the Canadian Elec- 
trical Association and was 
from the first a strong advo- 
cate of its affiliation with the 
N. E. L. A. During fifteen 
years in the Governor-Gen- 
eral’s Foot Guards Colonel 
Street was advanced through 
successive promotions to the 
command of the regiment in 1908 and served in that capac- 
ity at the tercentenary celebrations at Quebec and at Lake 
Champlain. Colonel Street’s unanimous re-election to the 
presidency of the association represents the feeling of the 
members that his great services for the welfare of the 
organization demanded all the recognition within their 
power. 


Mr. W. J. Kyle, formerly commercial engineer with the 
Mississippi River Power Company at Keokuk, Iowa, has 
been appointed industrial engineer for the Pennsylvania 
Utilities Company at Easton, Pa., and will have charge of 
motor-service sales at Easton and vicinity. 


Mr. Henry Floy, consulting engineer, New York City, has 
been retained by the Department of the Interior at Wash- 
ington to go to California for the purpose of inspecting and 
reporting on the plant and property of the Mt. Whitney 
Power & Electric Company, which is situated within the 
Legnoia National Park. Mr. Floy left for California on July 
1 and will be in the West several weeks. 


Mr. Robert G. Pate, formerly secretary of the Electrical 
League of Cleveland, Ohio, has been appointed commercial 
superintendent of the Cleveland Telephone Company, and 
will take charge July 15 following the resignation of Mr. 
Thomas P. Cagwin, who has become secretary of the conven- 
tion board of the Cleveland Chamber of Commerce. Mr. 
Pate has been with the Cleveland Telephone Company in 
various positions since 1892. 
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Mr. Charles H. Wilson, who for fifteen years has been 
general superintendent of the American Telephone and 
Telegraph Company, has been appointed to the newly 
created position of general manager of the company. 


Mr. Samuel A. Freshney, president-elect of the Michigan 
Section of the National Electric Light Association and one 
of the pioneers of the electrical industry in the Middle West, 
was born in London, England. Coming to this country in 
early childhood with his 
parents, he was educated in 
the schools of Cleveland, 
Ohio. His first electrical 
work was with the Brush 
Electric Company of Cleve- 
land between the years of 
1884 and 1891. In 1891 he 
was made manager of the 
Muskegon (Mich.) Electric 
Light & Power Company 
and he retained that posi- 
tion until 1900, when he ac- 
cepted a position as sales 
representative for the Fort 
Wayne (Ind.) Electric 
Works. After having been 
employed for two years as 
a salesman for this com- 
pany, he returned to Muske- 
gon, Mich., as general manager of the Muskegon Traction 
& Lighting Company. From 1905 to 1912 Mr. Freshney 
was. secretary and general manager of the Grand Rapids 
(Mich.) board of public works, and at the close of this 
term of office he was employed for a few months by the 
Electric Bond & Share Company of New York City. On 
Sept. 1, 1912, he was ‘made general manager of the Grand 
Rapids-Muskegon Power Company, which position he still 
occupies. Mr. Freshney is a member of the American 
Society of Mechanical Engineers and a life member of the 
National Association of Stationary Engineers. 





S. A. FRESHNEY 


Mr. B. F. Locke, of Ticonderoga, N. Y., has been ap- 
pointed manager of the Gardner (Mass.) Electric Light 
Company to succeed Mr. J. Damon Whittemore, who re- 
signed recently to go to Claremont, N. H., as already an- 
nounced in these columns. 


Mr. John Joseph Carty, who took office as president of the 
American Institute of Electrical Engineers at the time of 
the annual convention at Deer Park, Md., last week, is the 
chief engineer of the American Telephone & Telegraph Com- 
pany and a leader in the field 
of telephone’ engineering. 
Born at Cambridge, Mass., 
April 14, 1861, young Carty 
was, as the result of difficulty 
with his eyesight, obliged to 
forego a college course and 
at the age of eighteen be- 
came a telephone operator in 
Boston. After varied work 
in the operating and manu- 
facturing divisions of the tel- 
ephone industry, Mr. Carty 
was in 1887 appointed: in 
charge of the cable depart- 
ment of the Western Electric 
Company, with headquarters 
at New York City. While 
holding this position he in- 
vented a method of cable 
manufacture which reduced the cost of cable by one-half. 
Mr. Carty was afterward also placed in charge of the switch- 
board department of the company and thus supervised the 
installation of most of the large central-office switchboards 
of that period. About 1888 he arranged to supply a number 
of local office operators’ telephones from a common source 
of energy, and from these early experiments has grown the 
present common-battery system employed in all modern 
city telephone systems., In 1889 he reorganized the techni- 
cal department of the predecessor of the present New York 
Telephone Company, reconstructed the plant, and placed the 
metallic circuits underground. Mr. Carty has also been the 
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author of a number of papers on telephony, electromagnetic 
induction and allied topics. As chief engineer of the “A. T. 
& T,” Mr. Carty is responsible for standardizing the meth- 
ods of construction and operation of the vast plants of that 
corporation, which extend to almost every community in the 
United States. For his work in developing the bridging 
bell, Mr. Carty received the Edward Longstreth medal of 
merit from the Franklin Institute. He has also been award- 
ed the Japanese orders of the Rising Sun and of the Sacred 
Treasure by the Emperor of Japan. Mr. Carty is a fellow 
of the A. I. E. E., a past-president of the New York Elec- 
trical Society, and a member of the Franklin Institute, the 
Society of Art, and numerous engineering and telephone or- 
ganizations. 

Mr. Norman S. Alexander, for the last ten years connected 
with the Cumberland County Power & Light Company of 
Portland, Maine, has been appointed general manager of the 
Fairmount Park Transportation Company of Philadelphia. 


Mr. C. E. Bennett, for the last two and one-half years 
electrical engineer with the Northern Contracting Company 
and the Georgia Railway & Power Company of Atlanta, Ga., 
has resigned his position in order to become associated with 
Mr. Hugh L. Thompson, consulting engineer, Waterbury, 
Conn: Before moving to Atlanta Mr. Bennett was electrical 
engineer with Mr. L. B. Stillwell, New York City, and later 
with Mr. Charles O. Lenz of New York City. 


Prof. Charles M. Spofford of Fay, Spofford & Thorndike, 
consulting engineers, Boston, and head of the department 
of civil and sanitary engineering of the Massachusetts In- 
stitute of Technology, has been appointed by Governor 
Walsh of Massachusetts, as a member of the commission 
which will investigate the subject of terminal facilities in 
the Boston Metropolitan District. The commission will also 
determine the proportion of expense which should be borne 
by the commonwealth, by the city of Boston, and by public 
service corporations. 


Mr. Mike S. Hart, who is well known among central- 
station commercial men throughout the country as manager 
of the commercial department of the Middle West Utilities 
Company, with headquarters at Chicago, has just resigned 
that position to go into the 
cotton brokerage business 
in New Orleans, La. In the 
employ of his father, who 
built the system of the 
Consumers Electric Com- 
pany of New Orleans, Mr. 
Hart superintended the con- 
struction of the latter’s 
plant, the work on which 
began in 1903. Later he 
was made secretary and 
superintendent of the com- 
pany. When the property 
passed through a receiver- 
ship Mr. Samuel Insull, re- 
ceiver, appointed Mr. Hart 
manager of the company, 
which was then called the 
Consumers Electric Light 
& Power Company. In 1912 Mr. Hart went to Chicago to 
become general manager of the commercial department of 
the Middle West Utilities Company, which was then being 
organized. While with the Middle West company Mr. Hart 
was responsible for the trip of the exhibition car which 
carried a fully equipped electrical display to all of the 
company’s properties. Mr. Hart was secretary of the rate 
research committee of the National Electric Light Associa- 
tion for two years. He has also been Jovian statesman for 
Louisiana and statesman-at-large for Illinois. Mr. Hart’s 
new address will be 506 Hibernian Bank Building, New 
Orleans, La. 





M. S. HART 


Obituary 


H. P. Hetherington, for many years a member of the 
Public Lighting Commission of Detroit, Mich., and for ten 
years managing editor of the Detroit Journal, died on 
June 29. 
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Corporate and Financial 


Birmingham (Ala.) Railway, Power & Light Company.— 
The directors have decided that, in view of conditions in the 
company’s territory, it would be good policy to defer pay- 
ment of dividends due at this time on the preferred and 
common stocks. 


Camaguey (Cuba) Electric Company, Ltd.—No decision 
has been made public by the Electric Bond & Share Com- 
pany in regards to its option to purchase the company’s 
property. While the Electric Bond & Share Company 
would neither confirm nor deny the reports it is believed 
generally that it is planning to take over a number of prop- 
erties in Cuba. It is known that the company has been 
considering for some time the purchase of other properties 
in that region, but as yet no definite action has been taken. 


Colorado Power Company, Denver, Colo.—Earnings for 
the twelve months ended May 31, 1915, follows: 


PENNE 5.5 ce sade Vas See aw araee Atenas Fa ee $535,085 
ED NIG eo Rika Waa dX misis OGRE ee zoey ees 206,365 
PUN Foi Sie dx eas i MAE Cee Te ae dot cieid en cad $328,720 
SPRING. LIENS): 25.5 6d ek wkd ect nse Oe aaiaeese 69,572 
SO 5 pte Perec Sk Boe Stina te wan ota ee lea eo rae a $259,148 


Duluth (Minn.) Edison Electric Company.—Following are 
the earnings for the twelve months ended April 30, 1915: 








RU UNI, a6. 55 55-0 eo we aN 8 Se eee eee eee $510,713 
Operating: enpénsen and thEOO. 65 <5 kc ccdcsdecuwenrdewd 321,784 
re NN 8 aos Sea hs ns aw Si aR ans inci eels F hate a ce $188,929 
SN EE. CIE su Sa ok a dis OR SSS: Ce Ra Oats haan 67,650 
Ne LE oy hha. ahh orl Ae hae elere bois Tait ee oa oe $121,279 
UV e: Dk DUCTOTOIG ‘WINES ook xs icclsi i de ckecamwe ken 69,000 
I ea ules tees seta we Aha gtlora kb atin atta a av alain te ae Rte a a Paton $52,279 
Pe CA so eos ads nae CEA ee ae 25,000 
ee eee ee ie i Pee Oe ee ee ee $27,279 


Hamilton (Ohio) Gas & Electric Company.—Mr. W. A. 
Everson, the receiver, has filed in the United States District 
Court at Cincinnati his report, showing receipts of $7,454 
and disbursements of $3,438, turning over the balance to 
the trustee. 


Iowa Electric Company, Marengo, Iowa—An issue of 
$50,000 of first mortgage 6 per cent gold bonds is offered 
at 99 and interest to net over 6 per cent. Earnings for the 
year ended April 30, 1915, follow: 





Care OR oe a hick hs ee a Pak do shen. a cee eee ee ee $54,044 
COPCTALING SEPERSOR AMG THERON... 2.0 seas sccmbe cuca Ours 24,016 
PO TMD 55 ooo 05d uege Cae hae ee ace ena eee $30,028 
Annual interest charge on bonds outstanding............ 10,500 

NOS os ie cea aw odes Cen ed a Ce OE eee Oe Res kee ee $19,528 


Lambertville (N..J.) Heat, Light & Power Company.— 
The decision of Vice-Chancellor Backes in the litigation in- 
volving the company, that the property be sold, has been 
upheld by the Court of Appeals. 


Massillon (Ohio) Electric & Gas Company.—The Public 
Utilities Commission of Ohio has authorized the issue of 
$118,000 of 5 per cent first mortgage sinking-fund gold 
bonds at not less than 80 and $125,000 of 6 per cent cumu- 
lative preferred stock at not less than 87. The proceeds are 
to be used to reimburse the treasury for money expended 
for improvements. 


New Orleans (La.) Railway & Light Company.—A block 
of 6 per cent debentures due on June 1, 1916, is offered at 
par and interest. The earnings for the twelve months 
ended March 31, 1915, follow: 


Re ERD ix qo ad wai ae ee mace ok 6 OR Re ne Gi Rte 


$7,010,750 
Operating expenses and taRGB< foie kee care cee 


4,217,320 
$2,793,430 
1,555,880 





$1,237,550 
240,000 
NE 56 ie eid a DEW RARER COA ee $997,550 
Northern Ohio Traction & Light Company, Akron, Ohio.— 
An issue of $500,000 of 6 per cent secured gold bonds dated 
July 1, 1915, and due serially, is offered at par and interest. 


Oceanside (Cal.) Electric Company.—The California Rail- 
road Commission has issued a supplemental order author- 
izing the issue of $12,442 promissory notes, payable on 
demand. 


PINE So's ds Send dS w Ae oe el ae Re eee Ce ee ake 
SCOT ONS Gil OROIIGIIION 5 66. 6456 os vk S644 Ces ds bee ee 
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Ohio State Power Company, Freemont, Ohio. —In the 
Freemont Common Pleas Court on June 26 the receivership 
of the Sandusky River Power Company was ended and the 
property was transferred to the Ohio State Power Company. 


Pacific Light & Power Corporation, Los Angeles, Cal.— 
The California Railroad Commission has granted authority 
for the issue of $2,338,000 of 6 per cent collateral trust 
bonds, secured by $3,118,000 of first mortgage 6 per cent 
bonds of the Southern California Gas Company. 


San Diego (Cal.) Consolidated Gas & Electric Company. 
—The California Railroad Commission has issued an order 
authorizing the company to reimburse its treasury from 
the $24,000 premium on the sale of common stock of the 
par value of $240,000. This reimbursement is for capital 
expenditures of $24,421 for boilers, generators, transform- 
ers, etc. 


San Joaquin Light & Power Company, Fresno, Cal.— 
Holders of Series B 5 per cent bonds are now being offered 
an opportunity to exchange them for 6 per cent Series C 
bonds, in accordance with a ruling made recently by the 
California Railroad Commission. The exchange will be 
made upon payment of $100 for each $1,000 bond of the 
B series, which amounts to $2,924,000. In a letter to bond- 
holders, Mr. W. G. Kerckhoff, president of the corporation, 
says: “It was only after very mature deliberation that your 
directors decided to issue additional 6 per cent bonds. In- 
vestment market conditions during the past few years and 
rates of interest paid by the country’s largest railroad cor- 
porations, notably the New York Central and the Pennsyl- 
vania, on their most recent offerings of long-term bonds 
were final determining factors. Careful consideration was 
given to the question of what would be the possible effect 
on the market price of the present outstanding Series B 
5 per cent bonds in case additional 6 per cent bonds were 
issued. The general feeling was that since both the Series 
B bonds and the Series C bonds are equally secured, the 
tendency would be for the two issues to sell on about the 
same yield basis. Your directors and the corporation’s 
bankers endeavored to work out a plan which would place 
the Series B bonds as nearly as possible on the same market 
basis as the corporation’s Series A and C bonds.” 


Texas Power & Light Company, Dallas, Texas.—The 
company has completed arrangements to acquire eight or 
ten small properties along the new transmission line now 
under construction and extending south from Waco through 
Temple to Taylor. At Bartlett, where the Bartlett Electric 
Light Company was taken over, the company was granted 
a fifty-year franchise. The company has also arranged 
to supply a number of small towns along the line now under 
construction from Dallas north to Denison. From this line 
energy will be supplied to the Texas Traction Company. 
While no one of the plants displaced had a large load the 
combined load will be appreciable. Other lines which are 
under consideration are from McKinney to Bonham to tie 
in with the line from Paris and from Sherman to Gaines- 
ville, where the company has a plant. 

The Connecticut Power Company, New Lendon, Conn.— 
A block of $300,000 first and consolidated mortgage 5 per 
cent sinking-fund gold bonds due on April 1, 1963, is offered 
at 95 and interest, to yield about 5.30 per cent. The pro- 
ceeds will be applied toward retirement of floating debt, 
amounting to $405,000, incurred for extensions and improve- 
ments made necessary by increasing business. Earnings 
and expenses for the twelve months ended May 31, 1915, 
follow: 


II oc od aig Shale a kay nol ea ee Ree ines we cecate $496,558 
Operating expenses, taxes and rentals................. 271,611 
Eo ey arte re err re eee ee ee $224,947 
i PRC ree Tree ree ET re Tee 98,246 
I ta oid ae Te avg santas dra aaa Gee ko eR Oe mate eES $126,701 
Pee Se SUE 6 oa seh os KE eee ae: 3,847 
NEE oS ccs cas ake amy aa eS ao ee aT ada $122,854 


Utah Light & Power Company, Salt Lake City, Utah.— 
Prior-lien mortgage 4 per cent gold bonds due Jan. 1, 1930, 
are offered at 86 and interest, to net 5.4 per cent. 

Western States Gas & Electric Company, Stockton, Cal.— 
The California Railroad Commission has issued an order 
authorizing the company to issue gnd sell before June 30, 
1916, $266,000 face value of its thirty-year 5 per cent first 
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and refunding bonds at not less than 85 and to issue and 
sell $33,000 face value of its three-year 6 per cent notes, 
due Oct. 1, 1917, at not less than 93. The proceeds of both 
shall be used to pay for extensions, additions and better- 
ments to the company’s plant as follows: Stockton Division, 
$225,000; Richmond Division, $20,000; Eureka Division, 
$12,000; total, $257,000. The company estimates its con- 
struction expense during the coming year at the last-named 
amount. It has an authorized bond issue of $10,000,000, 
bearing 5 per cent interest. Of the first and refunding 
bonds $6,600,000 are appropriated to pay 75 per cent of 
the purchase price of new properties and of betterments, 
under certain conditions. The company has spent to April 
30, 1915, $2,326,720 for these purposes, and has issued 
bonds for $1,671,000 face value. It has the right to issue 
$74,040 under its deed of trust, but needs $257,000 to finance 
construction expenditures for the year ending May 1, 1916. 
Seventy-five per cent of that estimate is $192,750, which, 
with the $74,040 remaining, equals $266,790. The bonds 
at 85 should bring $226,761, and the $33,000 face value in 
notes at 93 should bring $30,690, the two sums totaling 
$257,451. The company was also authorized to reimburse 
its treasury in the sum of $63,264 for authorized expendi- 
tures for construction, betterments and plant additions 
during the first four months of 1915. The company was 
authorized last October to spend $135,000 for these pur- 
poses in the last six months of 1914, to be obtained by the 
sale of its three-year 6 per cent notes. It actually ex- 
pended but $71,736 and the balance, $63,624, has been used 
in the first quarter of 1915. 


Manufacturing and Industrial 


The Adams-Bagnall Electric Company, Cleveland, Ohio, 
has appointed Mr. Thomas H. Bibber Eastern sales man- 
ager in charge of its district office at 30 Church Street, 
New York. 

The Condit Electrical Manufacturing Company, Boston, 
Mass., has appointed the Electrical Sales Engineers, Inc., 
19 South Fifth Avenue, Chicago, IIl., as its local representa- 
tive, to succeed the Thomas G. Grier Company. 


Addition to Plant of Fort Wayne Electric Works.—The 
Fort Wayne Electric Works of Fort Wayne, Ind., will erect 
a four-story addition to their plant at Fort Wayne this 
summer, it is reported, the building to be 250 ft. by 100 ft. 


American Rotary Valve Company.—Mr. George A. Arnold, 
who was formerly Chicago manager for the Lincoln Electric 
Company of Cleveland, Ohio, has been appointed general 
sales manager of the American Rotary Valve Company of 
Anderson, Ind. 

The Inter-Mountain Electric Company, Salt Lake City, 
Utah, has purchased the stock and business of the Bertram 
Motor Supply Company and has added an automobile- 
supply department to its business. The company will move 
into larger quarters on Aug. 15. Mr. C. B. Hawley is presi- 
dent and general manager of the company. 

Western Chandelier Company.—The Western Chandelier 
Company of Kansas City, Mo., has purchased at receiver’s 
sale the stock of gas and electric fixtures of the Kansas 
City Gas & Electric Fixture Company, and will sell this 
equipment at the latter company’s former location, 1407 
Grand Avenue, Kansas City, the sale continuing over two or 
three weeks. 

Metal Specialties Company Doubles Factory Space.— 
The Metal Specialty Manufacturing Company, Chicago, IIL, 
manufacturer of “Presto” cigar lighters, dash lamps, in- 
spection and trouble lamps, and battery hand lamps, has 
recently doubled its factory and office space and equipment 
in order to take care of the large increase in its business 
since Jan. 1. 

Mr. T. J. Turley, president of the T. J. Turley Company 
of Owensboro, Ky., has purchased an interest in the St. 
Mary’s Machine Company of St. Mary’s, Ohio, and has been 
elected secretary and sales manager of the company.'' The 
St. Mary’s Machine ‘Company manufactures gasoline en- 
gines, many of which are employed to drive small gen- 
erating plants. 
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Employees Paid While on National Guard Service.—Mr. 
M. F. Westover, secretary of the General Electric Company, 
has written to the National Security League stating that it 
is generally understood among the employees that if they 
join the National Guard they are entitled to the privilege 
of absence without loss of salary or wages when called out 
by the proper authority. 


Seamen’s Act Referendum.—Directors of the Chamber 
of Commerce of the United States have ordered a referen- 
dum to secure an expression of opinion from business men 
of the country on the seamen’s act. With discussion of the 
act extended to business men those who opposed its passage 
are renewing the claim that the legislation will nullify 
every effort to build up an American merchant marine. 


Industrial Controller Company.—Mr. C. J. Kruse has been 
appointed manager of the motor-car accessories department 
of the Industrial Controller Company at Milwaukee, Wis. 
For four years Mr. Kruse was manager of the Cleveland 
office of the Cutler-Hammer Manufacturing Company and 
during the last year he has been at the general sales office 
of the company at Milwaukee. His connection with the 
Industrial Controller Company began on July 1. 


Tests for Trolley Wire.—In presenting its report on 
specifications for copper wire before the recent meeting 
of the American Society for Testing Materials at Atlantic 
City, N. J., June 22 to 26, the committee of which Mr. 
J. A. Capp was chairman, pointed out the disagreement 
in which it found itself with the power distribution com- 
mittee of the American Electric Railway Engineering As- 
sociation with which it had been working. The A. E. R. 
E. A. committee, it was declared, held the opinion that 
trolley wire should have the strength of that called “hard 
drawn,” and also insisted on including the specification of 
the “twist” test, although conceding that this could be 
safely applied only qualitatively. 


The Virginia Machinery & Well Company, 1319 East Main 
Street, Richmond, Va., has recently become engaged in the 
jobbing business and will deal in supplies for hardware 
dealers, plumbers, machine shops, municipalities, mills, fac- 
tories, and contractors. The company will also do a con- 
tracting business, drilling artesian wells, making test holes 
and borings, and selling and installing water and lighting 
systems for manufacturing plants, contractors, etc. Mr. 
C. F. Cole, who has been an officer of the Sydnor Pump & 
Well Company, is president and treasurer; Mr. C. R. El- 
man, vice-president and manager of the company has been 
an officer of the Thomas Hardware Company for a number 
of years. 


Trade of the United States with South America Improv- 
ing.—The foreign trade department of the National City 
Bank of New York reports that exports to the South Ameri- 
can Continent in April of the current year were 20 per 
cent in excess of April of last year and the imports there- 
from were 47 per cent greater than in the same month 
of last year. Exports increased to Argentina, Brazil, 
Uruguay, Colombia, Venezuela and Ecuador, while those 
to Bolivia, Chile and Peru show a slight decrease. The 
imports show an increase in the case of every country in 
South America, those from Argentina increasing about 50 
per cent, from Brazil 27 per cent and from Uruguay 93 
per cent. 


Mr. H. M. Byllesby Heads New Ship Line to Russia.— 
Chicago capitalists headed by Mr. H. M. Byllesby, have 
established a new steamship service between New York 
and Archangel, Russia, by way of the Panama Canal, to 
take advantage of the increase in traffic created by the 
war. The first sailing will be on July 16. Mr. Byllesby 
became interested in the steamship business three months 
ago, when he and his associates bought control of the 
Seeberg Steamship Company of Mobile, Ala., which has 
been operating lines to Latin-American ports. This com- 
pany has been reorganized as the Caribbean & Southern 
Steamship Company, Inc. The vessels used in the New 
York-Archangel service will be those of the Caribbean 
& Southern company, but there ‘will be no interruption 
of the company’s regular sailings between this country 
and Latim-American ports. The offices of the Carribbean 
& Southern company are in the Whitehall Building, New 
York. 
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Rapidly Increasing Sale of Farm Lighting Sets Predicted. 
—Mr. Charles H. Roth of Roth Brothers & Company, Chi- 
cago, in a paper read before the National Gas Engine Asso- 
ciation in Chicago June 25, said: “After buying an auto- 
mobile, one of the conveniences the farmer must have in his 
home and other farm buildings is electric light. I predict 
that sales of farm-lighting apparatus will shortly increase 
at a wonderful rate. It takes time to properly introduce all 
new things, but it may be expected that the demand for 
farm-lighting equipment in the near future will be enormous. 
To handle this vast business properly as it grows it is of 
vital importance that every manufacturer of gas engines, 
every jobber, and every dealer be thoroughly posted on the 
use of electricity on the farm. It is becoming easier from 
day to day to keep well informed on this subject as the 
installations are being improved and standardized.” 


Need for Parcels Post to South American Countries.— 
Mr. J. P. Stone who has recently returned from Argentina 
states that in spite of all that has been done by the Pan- 
American Union, the different chambers of commerce, and 
the various commissions which have been working for a 
betterment of trade conditions between the United States 
and the republics of South America there is no parcels 
post between these countries, nor can postal money orders 
be exchanged. The matter has been the source of consid- 
erable inconvenience and has frequently been commented 
upon by the press during the last five years or so, but no 
action has been taken. Now that the American government 
is making every effort to foster trade with South America 
and to improve commercial relations and business facilities, 
Mr. Stone declares that there is no better purpose to 
which the authorities could direct their energies than to 
arranging a direct parcels post to South America. Mr. 
Stone sees no reason why money orders from this country 
have to go to and from South America based on ex- 
change originating in Antwerp. 

Growing Demand for Electrical Goods in Marseilles Dis- 
trict.—In a report made by Consul General A. Gaulin, sta- 
tioned at Marseilles, France, it is stated that there is an 
important and growing demand for electrical material in 
the Marseilles district. According to statistics obtained 
from the local Chamber of Commerce, the direct imports of 
the leading electrical articles entered for consumption at 
Marseilles during the last two years include generators, con- 
ductors, carbons, lamps, etc. Much of this material was sup- 
plied by German firms or was manufactured in France by 
German-owned concerns or under German patents. As a 
consequence of the war German competition will not be 
possible in the market for some time, and a favorable 
opening is offered for American electrical products of almost 
every description. Until now American trade has been 
practically limited to dynamos, motors, carbons, fans and 
dental apparatus. Mr. Gaulin declares that in order to 
establish a permanent trade in France it will be necessary 
for American manufacturers to maintain a central sales 
agency in Paris, with sub-agencies in the leading provin- 
cial cities. An effective organization, he asserts, is in- 











dispensable. 
NEW YORK METAL MARKET PRICES 
r— June 29 \ ——July 6-—- 
Selling Prices Selling Prices 
Bid Asked Bid Asked 
Copper ££. 2 £ s d 
London, standard spot*........ 82 2 6 oe) 
PRUNES, CMO 4.55 5.0.05.<ce wean 19.75 to 20.00 19.75 to 20.00 
ROUTERS 6 aka cdcdansenes 19.50 to19.75 19.50 to 19.75 
CORE © i's ree 6 bia ii ere ewe 18.62% to18.871%4 18.25 to 18.50 
Copper wire base .......... 21.50 to 22.00f 21.00 to 21.50F 
RUIN ei aed wr wukiete Riese Mleue aR a ae 5.75 5.75 
DIIGO coving ecb se hase oases ss 50.007 50.007 
Sheet zinc, f.o.b. smelter...... 27.007 27.007 
a ee era 21.50 to 22.50F 22.00 to 22.507 
PRRINEEE GENE 6.6 Sn sss ae © hee es 40.12% 39.25 
Aluminum, 98 to 99 per cent... 30.00 to 32.00 32.00 to 33.00 
*OLD METALS 
Heavy copper Gd WITe. ... 6c ccc. sche. sampative » « 18.25 17.87% 
RE 5.015 so. shes clas ales He Maik SR Ae SES 14.00 13.50 
PRE TRIE hic Avia sick ash TUS he ee kw Rees 10.50 10.50 
CA ovale hae eae end, Wise eee Seek ew ee ee 5.00 4.25 
2 ae RCE ne net ee Te ee be 13.50 17.00 
*COPPER EXPORTS 
aed tO Oe DO Bis o. 56a 4:0 re Res 8 eA GA Se We het esas 759 





*From daily transactions on the New York Metal Exchange. 
+Nominal. 
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New Incorporations 


The Central City Power Company, of Central City, Ky., 
kas been chartered with a capital stock of $1,000 by R. E. 
Vincent, C. E. Blackwell and W. C. Coffman. 


The New Holland Light & Power Company of New Hol- 
land, Ill., has been incorporated with a capital stock of 
$4,000 by Harry Cooper, G. A. Trenkle, and James Ryan. 
The company proposes to supply electrical service in the 
village of New Holland and to residents along the route of 
the transmission line from Mason City. 


The Mississippi Valley Railway & Power Company has 
filed articles of incorporation under the laws of the State 
of Delaware with a capital stock of $4,500,000 for the pur- 
pose of constructing and operating steam and electric 
power motors used on all kinds of railroads, etc., and to 
construct railways, telephone, and telegraph lines, etc. The 
incorporators are: Charles B. Bishop, Clarence J. Jacobs, 
and Harry W. Davis, all of Wilmington, Del. 


New Industrial Companies 


The La Belle Company of Jersey City, N. J., has been in- 
corporated with a capital stock of $100,000 to manufacture 
electro-chemical products. The incorporators are: Joseph 
Kreig, Anna Kreig, and Augusta Gerhardtz, all of Jersey 
City. 


The Standard Electric Company of New Jersey of Tren- 
ton, N. J., has been incorporated by Henry W. Hartman, 
Walter D. Cougle and Charles E. Milum. The company is 
capitalized at $125,000 and purposes to deal in electrical 
machinery. 


The Beaver Electric Lamp Company of Newark, N. J., 
has been incorporated by Edward Beatty of Newark, Fred- 
erick Roseter of Irvington, and Philip Dreyfuss of Ruther- 
ford. The company is capitalized at $100,000 and intends 
to manufacture electric lamps. 


The West Engineering Company of Louisville, Ky., has 
been incorporated with a capital stock of $5,000 by William 
M. West, Leon Lewis and Irvin Marcus. The company 
purposes to do a general engineering business, including 
the installation and operation of power plants, handle fuel 
engineering problems, etc. 


The Power Generating Company of New York, N. Y., 
has been granted a charter with a capital stock of $10,000 
for the purpose of manufacturing and dealing in con- 
trivances for generating power. The incorporators are C. 
A. Brodek, W. H. Kimmel, and F. Krause, 22 West Nine- 
teenth Street, New York. 


The Lundin Company of Queens, N. Y., has been in- 
corporated by S. E. Miller, A. C. Holzappel, and Andreas 
P. Lundin, 122 Bay Thirty-fourth Street, Brooklyn. The 
company is capitalized at $250,000 and proposes to manu- 
facture insulation, refrigeration, buoyancy, and other 
products from balsa wood. 


The Ore Purchasing & Refining Company of New York, 
N. Y., has been chartered with a capital stock of $10,000 
for the purpose of dealing in minerals, by-products, mer- 
chandise, metallurgical operations, electric construction, 
ete. The incorporators are: E. C. Robmann, M. Mayer, and 
I. Hart, 53 Hamilton Terrace, New York, N. Y. 


The United States Light & Heat Corporation of Niagara 
Falls, N. Y., has been incorporated by G. M. Walker, A. L. 
Fowle, 60 Broadway, and A. S. Jones, 61 Broadway, New 
York, N. Y. The company is capitalized at $7,000,000 and 
proposes to manufacture machinery for generating elec- 
tricity for lamps, heaters, and motors, etc. 


The American Magnet Power Company of New York, 
N. Y., has been incorporated by C. Wintrowd of Danville, 
Ill.; W. T. Libernz, T. J. Scherer, and E. R. Thomas. The 
company is capitalized at $200:000 and proposes to acquire 
by legal assignment, title, and interest in William C. 
Bridge’s invention, “magnet” motor, deal in electrical ap- 
pliances, ete. 
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Trade Publications 


Vacuum Cleaner.—The Grinnell Washing Machine Com- 
pany, Grinnell, Ia., has published a folder on its recently 
developed vacuum cleaner. 


Multi-Call Signal Apparatus.—A folder descriptive of its 
multi-call signal system has been prepared by the Multi 
Signal Company, 7 Sherman Street, Boston, Mass. 


Flashlamps.—The Usona Manufacturing Company, 1 
Hudson Street, New York, has issued a booklet which con- 
tains information on a number of different types of flash- 
lamps. 


Outdoor Substations.—The Delta-Star Electric Company, 
Chicago, Ill., has published descriptive leaflet No. 740, which 
contains information on outdoor high-tension wooden-pole 
substations. 


Switching and Protective Apparatus—The Railway & 
Industrial Engineering Company, Pittsburgh, Pa., has just 
published an illustrated catalog on its switching and pro- 
tective equipment. 


Electric Appliances.—A catalog entitled “Home Book of 
Electricity,” which contains information on various heating 
appliances, has been issued by the Hotpoint Electric Heat- 
ing Company, Ontario, Cal. 


Direct-Current Motors.—The Eck Dynamo & Motor Com- 
pany, Belleville, N. J., has issued Bulletin No. 1000, which 
contains information on its Type D commutating-pole, con- 
stant-speed direct-current motors. 


Electric Laying-Off Board.—The C. L. McBride Manufac- 
turing Company, Toledo, Ohio, has issued an illustrated 
booklet which contains: information on an electrically heated 
laying-off board for cleaning gloves. 


Small Generating Plants—The United States Light & 
Heating Company, Niagara Falls, N. Y., has just published 
the first edition of Bulletin 117 on small generating out- 
fits equipped with the Planté battery. 


Cable for Automobiles and Motor Boats.—The Standard 
Underground Cable Company, Pittsburgh, Pa., has pub- 
lished a folder which describes its ignition, lighting and 
starting cables for automobiles, motor boats, motor cycles, 
etc. 


Lightning Arresters and Switchboard Panels.—The Gen- 
eral Electric Company, Schenectady, N. Y., has issued 
bulletin No. 44712, entitled “Lightning Arresters for Elec- 
tric Railways” and bulletin No. 47050, entitled “Standard- 
Unit Direct-Current Small-Plant Switchboard Panels.” 


Railway Electrification—The General Electric Company, 
Schenectady, N. Y., is sending out reprints of an article 
entitled “The Electrification of the Puget Sound Lines of 
the Chicago, Milwaukee & St. Paul Railway,” by A. H. 
Armstrong, which appeared in the General Electric Review 
of January, 1915. 


Electrical Equipment.—The Western Electric Company, 
New York, is sending out a bulletin on “Temco” portable 
electric tools, a leaflet on the “Wallace” portable lamp, 
leaflets on the “Rite-Heat” electric iron and the “Exide” 
battery for electric lighting of automobiles, a folder on 
“Reflectolyte” and a leaflet on the “Dumore” sewing ma- 
chine motor. 


Electrical Apparatus.—The Westinghouse Electric & 
Manufacturing Company, East Pittsburgh, Pa., has issued 
folder No. 4197-H on various types of electric household 
helps, leaflet No. 3760 on its types EC and EH switchboards, 
leaflet No. 3789 and leaflet No. 3790 on its type C semi-mag- 
net and full-magnet elevator control, leaflet No. 2322-C on 
its type AR single-phase motors, descriptive leaflet No. 
2362-C on its type CA single-phase small motors, cata- 
log section DS930 on its electrostatic ground detectors 
and voitmeters; folder No. 4294-A on telephone battery 
charging, by means of. a mercury rectifier, Small Motors 
No. 23 on its type CA single-phase motor and starting ap- 
paratus, leaflet No. 3820 on, its; heavy-duty slip-ring motors, 
leaflet No. 3823 on its commutating-pole rotary converters 
and leaflet No. 3787 on its large squirrel-cage induction 
motors. 












New England 


SORRENTO, ME.—Arrangements are be- 
ing made by the town of Sorrento to install 
a municipal electric-light plant, to be com- 
pleted about the middle of August. Con- 
tracts have been awarded for equipment for 
power house. W. H. Kelley of Bangor is 


engineer. C. Sargent is town clerk. 
BROCKTON, MASS.—The Edison El. 

Ilig. Co. of Brockton has begun work on 

extension of its transmission lines into 


Easton Centre, South Easton and Easton- 
dale. A. F. Nelson is manager. 


WESTFIELD, MASS.—The Electric Light 
Commissioners are contemplating replacing 
the underground cable in which the wires 
are placed for the Elm Street ligthing sys- 
tem. 

GROTON, CONN.—The Groton Long 
Point Co. has decided to have street lamps 
erected all over the point, covering several 
miles of streets. The work will be done by 
pee Light Department of the bor- 
ough. 

HARTFORD, CONN.—A permit has been 
granted to the Hartford El. Lt. Co. for the 
erection of a substation on Vandyle Avenue, 
to cost about $7,000. 


Middle Atlantic 


ALBANY, N. Y.—Bids will be received 
by the trustee of public buildings, Execu- 
tive Chamber, Capitol, Albany, until July 27 
for alterations and additions to State House 
for Court of Appeals, including construction, 
heating, plumbing and drainage, electric 
work and electric elevators. Drawings and 
specifications may be consulted at the New 
York office of the Department of Architec- 
ture, 1224 Woolworth Building, and at the 
Department of Architecture, Capitol, Al- 
bany. Lewis F. Pilcher is State architect. 


ELLISBURG, N. Y.—Application has 
been made by Frank E, Hamm to the Pub- 
lic Service Commission for permission to 
erect electric transmission lines in the vil- 
lage of Ellisburg. 

NEW YORK, N. Y.—The Board of Esti- 
mate has authorized the issue of $879,588 
of corporate stock for the construction of a 
new fire-alarm system in the borough of 


Manhattan. Robert Adamson is fire com- 
missioner. 
HARRISBURG, PA.—Plans are being 


considered by City Commissioner Harry F. 
Bowman, superintendent of public safety, 
for changing the street-lighting system. 
It is proposed to replace the overhead arc 
lamps now in use with the single standard 
system. The Harrisburg Lt. & Pwr. Co. has 
been asked to submit an estimate of the 
number of single standards required. 


HARRISBURG, PA.—Bids will be re- 
ceived at the office of the board of commis- 
sioners of public grounds and buildings, 
Commonwealth of Pennsylvania until July 
15 for furnishing material and labor nec- 
essary for completion of a new main 
building (the first floor and basement hav- 
ing been constructed under a former con- 
tract) on the State Arsenal Grounds at 
Eighteenth and Herr Streets, Harrisburg. 
Separate proposals will be received for 
heating and elevators. Specifications and 
drawings may be obtained upon application 


to Samuel B. Rambo, superintendent of 
public grounds and _  ~»buildings, Capitol 
Building, Harrisburg. 

. PITTSBURGH, PA.—Bids will be _ re- 


ceived at the office of the supervising archi- 
tect, Treasury Department, Washington D. 
C., until July 29 for furnishing engine and 
generator for the Bureau of Mines Building, 
Pittsburgh. For further information ad- 
dress the above office. 

PITTSBURGH, PA.—Bids will be re- 
ceived at the office of the supervising archi- 
tect, Treasury Department, Washington, D. 
C., until July 30 for furnishing one steam 
engine for the Experimental Station, United 
States Bureau of Mines, Pittsburgh, in ac- 
cordance with specifications, copies of which 
may be obtained at the above office. 


SNOW SHOE, PA.—The Public Service 
Commission has approved the charter of 


the Snow Shoe Lt., Ht. & Pwr. Co., of Cen- 
ter County. 


WILLIAMSPORT, PA.—Bids will be re- 
ceived by Samuel Stabler, superintendent of 
public affairs of the city of Williamsport, 
City Hall, Williamsport, until July, 19 for 
lighting the streets, alleys, parks and public 
places of the city for a period of three, five 
and ten years. For details see proposal 
pages. 

BALTIMORE, MD.—Bids will be received 
by the Board of Awards of Baltimore City 
at the office of the city register, City Hall, 
Baltimore, until July 14 (extension of date) 
for furnishing and erecting a 20,000,000-gal. 
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Construction News 


centrifugal pump and electric power oqnip- 
ment for the Eastern pumping station, a- 
ter Department, including three 250-kva. 
transformers, circuit-breakers and high-ten- 
sion switchboard, one two-panel low-ten- 
sion switchboard, all wiring and starter for 
connecting up an 800-hp. motor; furnishing 
one 800-hp. motor and starter and one 20,- 
000,000-gal. centrifugal pump (daily ca- 
pacity). Plans and specifications can be 
obtained at the office of the water engineer, 
City Hall, Baltimore. 


WASHINGTON, D. C.—Bids will be re- 
ceived at the Bureau of Supplies and Ac- 
counts, Navy Department, Washington, D. 
c., until July. 20 for furnishing at the vari- 
ous navy yards and naval stations supplies 
as follows: Brooklyn, N. Y., Schedule 8546 
—For 350 4-gal. cast-steel oval boilers; 
Schedule 8532—eight 36-in. searchlights; 
Schedule 8534—miscellaneous signal-warn- 
ing systems, etc. Portsmouth, N. H., 
Schedule 8544—For 1200 lb. medium round- 
bar copper. East, Schedule 8537—miscel- 
laneous hard and soft plain-sheet copper. 
Charleston, S. C., Schedule 8543—5600 Ib. 
ribbed steel floor plates. Bids will also be 
received until Aug. 10 as follows: Mare 
Island, Cal., or f.o.b., Schedule 8540—15 
pumps (main feed, fire, bilge, etc.) and 
one auxiliary condenser; Schedule 8539— 
one refrigerating plant. Application for 
proposals should give the schedule desired 
by number. 


WASHINGTON, D. C.—Foreign trade 
opportunities are announced by the Bureau 
of Foreign and Domestic Commerce in the 
Commerce Reports as follows: No. 17,357 
—An American consular officer in France 
reports that a number of civil engineers in 
his district desire to communicate with 
American manufacturers and exporters of 
electric motors and all accessories for elec- 
tric installations. No. 17,358—An Amer- 
ican consular officer in Japan reports that 
the management of a hotel in his district 
contemplates the erection of a mechanical 
laundry (capacity of 1000 articles per day). 
He desires to receive catalogs, price lists 
and full information relative to prices of 
machinery, etc. Electrically driven ma- 
chinery is preferred. No. 17,367—A firm in 
New York writes this bureau that an in- 
dustrial company in Spain desires catalogs, 
with technical description and prices f.o.b. 
steamer, New York, on general supplies for 
mines, such as steel shovels, coke forks, 
steel wire rope, etc., all kinds of wrenches, 
drills and tools, etce., steam boilers and 
engines and machinery. No. 17,326—A 
firm in Paris advises an American consular 
officer that it desires to communicate with 
American manufacturers of telephones and 
telephone equipment. Samples of wire, 
catalogs and prices should be sent immedi- 
ately. Correspondence may be English. 
No. 17,412—-An American consular officer in 
Italy transmits a detailed report relative to 
an opportunity for the sale of carbons and 
electric lamps. No. 17,418—This bureau is 
in receipt of a letter from a business man 
in India, stating that he desires to com- 
munieate with American manufacturers 
and exporters of electrical accessories, 
chemicals, to be used in dyeing and color- 
ing. He is also interested in hardware, 
machinery and railway supplies. Further 
information may be obtained at the Bureau 
of Foreign and Domestic Commerce. De- 
partment of Commerce, Washington, D. C., 
and its branches. 











North Centra) 


COLDWATER, MICH.—Bids will be re- 
ceived by the Board of Control of the 
Michigan State Public School at the office of 
J. B. Montgomery, superintendent, Cold- 
water, until July 14 for construction of a 
brick building for dependent crippled 
children, according to plans and specifica- 
tions prepared by Edwyn A. Bowd, archi- 
tect, Lansing. Bids will be received upon 
general work, plumbing, heating and elec- 
tric wiring. Plans and specifications may 
be seen at the office of the superintendent 
at Coldwater, or may be obtained from the 
architect upon deposit of $10. 

DETROIT, MICH.—The contract for the 
installation of conduits, manholes and 
lamp-post foundations for the proposed new 
lamps is reported to have been awarded to 
W. F. Cummings, 330 South Paulina Street, 
Chicago, Ill, at $100,868. 

SAGINAW, MICH.—Bids will be received 
at the office of the supervising architect, 
Treasury Department, Washington, D. C., 
until Aug. 9 for a conduit and wiring sys- 
tem, lighting fixtures. etc., at the United 
States Post Office at Saginaw. For details 
see proposal columns. 


CLEVELAND, OHIO.—Bids will be re- 
ceived at the office of the commissioner of 
purchases and supplies, Room 511, City 
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Hall, Cleveland, until July 16 for service 
switches for the Municipal Electric Light 
Department. Specifications may be ob- 
tained at the office of the commissioner of 
9 gaagy heat division, 1443 East Third 
treet. 


HAMILTON, OHIO.—The Mosler Safe 
Co. of Hamilton has been granted a per- 
mit to build an addition to its power plant, 
to cost about $2,200. 


MIDDLETOWN, OHIO.—The City Coun- 
cil has approved the 10-year contract with 
the Middletown Gas & El. Co. for lighting 
the streets of the city, under the terms of 
which the company is to install a new 
street-lighting system. The contract will 
go into effect Oct. 1, 1915. 


LOUISVILLE, KY.—Bids for the elec- 
trical equipment in the new Young Women’s 
Christian Association Building, it is re- 
ported, will soon be asked for. This work 
is not included in the general contract. 
John Bacon Hutchings is architect. 


PADUCAH, KY.—The remainder of the 
Illinois Central Railroad system in Ken- 
tucky, it is announced, will be equipped with 
automatic, electrically operated block sig- 
nals. 

FORT WAYNE, IND.—The contract for 
the complete installation of an ornamental 
lighting system on Hoagland Avenue has 
been awarded to the Edmunds El. Co. of 
Fort Wayne. 

GREENCASTLE, IND.—Bids will be re- 
ceived by the board of trustees of the Indi- 
ana State Farm, Greencastle, Ind., R. F. D. 
No. 7, until July 21 for machinery and 
equipment for power plant as follows: For 
one 16-in. by 30-in. heavy-duty Corliss en- 
gine directly connected to one 150-kw. gen- 
erator; one 12-in. by 14-in. automatic, in- 
closed-type engine and one 60-kw. gener- 
ator, directly connected ; one combined gen- 
erator and exciter panel for Corliss engine 
outfit; one combined generator and exciter 
panel for 60-kw. unit; one belted-type ex- 
citer for 150-kw. generator; one belted-type 
exciter for 60-kw. generator; one four- 
panel switchboard, two centrifugal pumps, 
two motors for driving pumps, two “Cut- 
ler-Hammer” starters, No. 9632, for con- 
trol of pump and motor; two 250-hp. water- 
tube boilers, one feed-water heater, one 
breeching and two _ boiler-feed pumps. 
Specifications may be obtained upon appli- 
cation to C. E. Talkington, superintendent 
Indiana State Farm. 


HAGERSTOWN, IND.—The Liberty Lt. 
& Pwr. Co. of Richmond, Ind., is negotiat- 
ing with the City Council for a contract to 
supply electricity in Hagerstown. The com- 
pany proposes to take over the municipal 
electric-light system and furnish a 24-hr. 
service. Negotiations are also under way 
between the Liberty company and the Tee- 
tor-Hartley Motor Co. whereby the former 
may furnish energy to operate the plant of 
the motor company. 


NORTH VERNON, IND.—The City Coun- 
cil is contemplating remodeling the mu- 
nicipal electric-light. plant and installing an 
additional engine and generator, at a cost 
of about $15,000. Through error this was 
published under Mount Vernon, Ind., in the 
issue of July 3 

GALESBURG, ILL.—Bids will be_ re- 
ceived by the Sixth Infantry Armory Com- 
mission at the office of James B. Dibelka, 
state architect, 130 North Fifth Avenue, 
Chicago, until July 15 for the erection of 
armory for the Sixth Infantry, Illinois Na- 
tional Guard, at Galesburg. Separate bids 
will be received for general plumbing, heat- 
ing and electric wiring. Plans and specifi- 
cations may be obtained upon application 
to the state architect. 

LEWISTOWN, ILL.—The City Council 
has entered into a contract with the Lewis- 
town El, Lt. Co. under the terms of which 
the number of street’‘lamps is to be in- 
creased from 40 to 89. 


QUINCY, ILL.—Bids will be received by 
the Board of Supervisors of the Fabius 
River Drainage District, at the office of 


John Best, Illinois State Bank of 
Quincy, until July 21 for a steam-driven 
pumping plant, consisting of two 42-in. 


centrifugal pumps (capacity 46,000 gal. per 
min., against a head of 15 ft.). Alternate 
bids will be received at the same time and 
place on an oil-engine-driven plant and on 
an electrically-operated plant of the same 
type and capacity. For further information 
address the Harman Engineering Co., 
Peoria, Il. 

SPRINGFIBPLD, ILL.—Bids will be re- 
ceived by the Board of Administration, 
Capitol Building, Springfield, until July 26 
for the construction of two new power 
houses as follows: one at the Elgin State 
Hospital, Elgin, and the other at the Chi- 
cago State Hospital, Dunning. Separate 
bids to be'submitted for each power house. 
Plans: and specifications may be ‘obtained 
at the office of James B. Dibelka, State 
Architect, 130 North Fifth Avenue, Chicago. 


STEVENS POINT, WIS.—Bids will be 
received by the Board of Regents of Nor- 
mal Schools of Wisconsin, at the office of 
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Van Ryn & DeGelleke, architects, 726 Cas- 
well Block, Milwaukee, until July 31 for 
furnishing material and constructing a 
three-story and basement dormitory build- 
ing for the State Normal School at Stevens 
Point, including general work, concrete and 
excavating work, plumbing and sewerage 
work, steam heating, tile and marble work 
and electrical work. Plans and specifica- 
tions are on file at the office of the Board 
of Regents, Madison, at the office of the 
architects and at the office of the Norman 
School, Stevens Point. 

CLOQUET, MINN.—All bids submitted 
for the fire-alarm and signal system for the 
new fire hall have been rejected by the 
Council. New bids will probably be asked. 
The cost of the system is estimated at about 
$5,000. 

HEIBERG, MINN.—J. F. Heiberg, owner 
of the local electric-light plant, expects to 
purchase a mechanical water-wheel gover- 
nor for a 26-in. Samson water wheel, oper- 
ating under a 14-ft. head. 

LAKEFIELD, MINN.—Bids will be re- 
ceived by the village recorder, Lakefield, 
until July 28 for construction of additions 
and improvements to the waterworks sys- 
tem and electric-light plant as follows: (1) 
Waterworks, including one motor-driven 
deep-well pump and one motor-driven cen- 
trifugal pump; (2) electric station equip- 
ment, consisting of furnishing and erecting 
additions to building, one 125-hp. fire tube 
boiler, breeching, 4 ft. by 100 ft., concrete 
chimney, piping connections, etc., one 
kva. engine-driven generator unit, switch- 
board, ete.; item 2—(alternative) consist- 
ing of additions to building, one 160-hp. 
Deisel oil engine, directly connected to one 





va 
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100-kva. alternator, including complete 
auxiliaries, one 75-kva. alternator for 


present engine and switchboard, etc.; (3) 
pole line, consisting of furnishing and erect- 
ing poles, wire, street lamps, transformers, 
etc., for the electrical distribution of the 
village of Lakefield. Bids will only be re- 
ceived on complete items or complete parts. 
Plans and specifications are on file in the 
office of the village recorder, Lakefield, and 
also in the office of Earl D. Jackson, 
Capital Bank Building, St. Paul. 

LYLE, MINN.—The town of Lyle expects 
to purchase within the next three months 
two oil engines, meters, transformers and 
rectifiers for the municipal electric-light 
plant; also within the next five months to 
purchase electrical cooking apparatus and 
wiring supplies. N. T. Fortun is manager. 

MILACA, MINN.—Bids will be received 
by W. A. Erickson, recorder, Milaca, until 
July 20 for alterations and additions to 
the municipal electric-light plant in accord- 
ance with plans and specifications prepared 
by the Charles Pillsbury Co., engineer, 
Metropolitan Life Building, Minneapolis. 
The work includes dismantling and removal 
of present boilers and auxiliary equipment 
and the installation of new boilers of larger 
size and certain new auxiliary equipment. 
copies of plans and specifications may be 
seen at the office of the recorder, and the 
Builders’ Exchanges, Minneapolis and St. 
Paul, and at the office of the engineer. 


MILACA, MINN.—Bids will be received 
by Dr. H. P. Bacon, secretary of Indepen- 


dent School District No. 13, Milaca, until 
July 20 for the entire mechanical equip- 


ment consisting of power plant, heating and 
ventilating system, plumbing system, elec- 
trical construction and underground conduit 
system, in accordance with plans and 
specifications prepared by Kirby T. Snyder, 
architect, Minneapolis, and the Charles T. 
Pillsbury Co., consulting engineer, Metro- 
politan Life Building, Minneapolis, copies 
of which may be obtained at the office of 
the secretary, Milaca; at the Builders’ Ex- 
changes Minneapolis and St. Paul, and at 
the offices of the architect and engineer. 


NEW PRAGUE, MINN.—The Municipal 
Electric Light and Water Works Depart- 
ment expects to purchase within the next 


three months one 60-kw., 250-volt, two-wire 
direct-current generating unit, consisting of 
a 9%0-hp. four-valve, non-releasing Corliss 
engine and generator: also switchboard and 
steam fittings. Joseph T. Rynda is superin- 
tendent. 

REDWOOD FALLS, MINN.—Within the 
next three months the Redwood Falls Lt. & 
Pwr. Co. expects to install one 300-kw. 
steam or oil engine (directly connected). 

WARREN, MINN.—Bids will be received 
by G. O. Gross, city recorder, until July 22 
for construction of additions and im- 
provements to the municipal electric-light 
plant as follows: For furnishing and erect- 
ing brick addition to building, piping con- 
nections, etce., one 150-kw. direct-current 
engine-driven generator unit, switchboard, 
etc. Alternate bids will be received on 
alternating-current apparatus as _ specified. 
Plans and specifications are on file in the 
office of the city recorder, and also in the 
office of Earle D. Jackson, consulting engi- 
neer, Capital Bank Building, St. Paul. 

FLOYD, IOWA.—The Cedar Valley El. 
Co. of Charles City is reported to be plan- 
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ning the construction of a dam across the 
Cedar River near Floyd and the erection of 
a hydroelectric plant to supply energy to 
operate the system of the Charles City & 
Western Ry. Co. and for lighting purposes 
in Charles City, Clarksville, Hampton and 
other towns. 


FREDERICKSBURG, IOWA.—At an 
election held recently the proposal to issue 
bonds for the installation of a municipal 
electric-light plant was carried. 

RIVERTON, IOWA.—A special election 
will be held July 12 to submit to the voters 
the proposal to enter into a contract with 
the Hamburg El. Lt. Co. of Hamburg to 
supply electricity in Riverton. 

SAC CITY, LIOWA—Within the next three 
months the Sac City El. Co. expects to ex- 
tend its transmission line to Wall Lake, a 
distance of 4% miles; also to purchase 
equipment for complete distribution system 
of town of Wall Lake, including lightning 
arresters, transformers, switching appa- 
ratus, meters, etc. H. W. Deininger is man- 
ager and engineer. 


STATE CENTER, IOWA.—Within the 
next two months the electric light com- 
mittee expects to purchase one 15-kw. 


transformer, and 35 hp. in motors (various 
sizes), three-phase, 220 volts, 60 cycles, for 
the farmers creamery. Frank Gue, Jr., is 
superintendent. 

WALL LAKE, IOWA.—The town of Wall 
Lake will vote on a bond issue to install an 
electric-light plant. Electricity to operate 
the system will be supplied by the Sac City 


El. Co. of Sac City, which will extend its 
13,200-volt transmission line from Lake 
View to Wall Lake. H. W. Deininger is 


general manager of the Sac City El. Co. 


MARYVILLE, MO.—The Maryville El. Lt. 
& Pwr. Co. has not yet closed a contract 
with the town of Conception Junction, but 
should an agreement be reached, the com- 
pany will erect 16 miles of transmission 
line, wire the town and install a _ street- 
lighting system there. The company is also 
negotiating with the town of Pickering 
8 miles north of Maryville, to furnish elec- 
trical service there. C. C. Hellmers is sec- 
retary and manager. 

SEDALIA, MO.—Within the next: three 
months the City Lt. & Trac. Co. of Sedalia, 
expects to purchase one 200-kw., two-phase 
rotary converter; also to rebuild its distri- 
bution system. Harry D. Frueauff is 
treasurer and general manager, 


SPRINGFIELD, MO.—The board of 
regents of the State Normal School is con- 
sidering the installation of a new power 
plant for the State Normal School. The 
Springfield Gas & El. Co. is reported to be 


negotiating with the board to supply the 
service. 
SPRINGFIELD, MO.—The City Council 


has granted the Springfield Gas & El. Co. 
permission to erect a transmission line to 
the Fulbright pumping station of the 
Springfield Wtr. Co., which is to use elec- 
trical energy. The line will also supply 
other patrons along the line. 

DAKOTA, NEB.—H. J. Ryan, engineer, 
of Sioux City, Iowa, has been engaged to 
take charge of the engineering work of the 
proposed municipal electric-lighting plant. 
Contract for the construction of plant, it is 
understood, has been awarded to the John- 
son El. Co., 1207 Harney Street, Omaha. 

FULLERTON, NEB.—Bonds to the 
amount of $28,000 have been voted for the 
installation of a municipal electric-lighting 
plant. 

NETAWAKA, KAN.—At an eleetion to be 
held July 12 the proposal to issue $10,000 in 
bonds for the installation of an electric- 
lighting system will be submitted to the 
voters. The erection of a transmission line 
from Holton is under consideration. 


Southern States 


CHARLOTTE, N. C.—Specifications, it is 
reported, will soon be issued by the Thread 
Mills Co. of Charlotte, for the construction 
of an addition to its works, including a 
3000-hp. electric power plant, a 400 to 600- 
box loom fine art mill, and a bleachery in 
Charlotte, and also a 1000-loom wide-sheet- 


ing mill at Draper, at a cost of about 
$500,000. 
TENNILE, GA.—The City Council has 


engaged Crook & Lanneau of Macon, con- 
sulting engineers, to prepare plans for the 
installation of a municipal electric-light 
plant, water-works and sewer systems, for 
which surveys are now being made. 
LAKELAND, FLA.—Plans, it is reported, 
are being considered by. C..J. Brasselle of 


Lakeland for the installation of an elec- 
tric-light plant. 

CHATTANOOGA, TENN.—Placing all 
electric wires on Market Street, between 


119 


Ninth and Main 
under consideration 
sioners. 

JELLICO, TENN.—Plans are being pre- 
pared for the installation of an ornamental 
street-lighting system (five-lamp clusters) 
in the business section of the town. 


WATERTOWN, TENN.—The People’s 
Pwr. Co. of Watertown is installing an elec- 
tric-light plant in Watertown. The equip- 
ment will consist of two boilers, one of 150 
hp. and the other of 80. hp.; two engines, 
two alternating-current generators, switch- 
board with regulator and transformers 
(pole type). About 60 lamps of 100 cp. will 


underground is 
City Commis- 


Streets, 
by the 


be required for street lighting. A. F. Trim- 
ble of Watertown is manager. 
SYLACAUGA, ALA.—The city of Syla- 


cauga, it is reported, is planning to build a 
concrete dam, about 18 miles from Syla- 
cauga, to develop about 200 hp. for trans- 
mission by electricity. F. H. Poke of Syla- 
cauga is engineer. 

CLARKSDALE, MISS.—Bonds to the 
amount of $150,000 have been voted for ex- 
tensions and improvements to the municipal 
electric-light plant and water-works system. 


GRENADA, MISS.—The Light and Water 
Department of the city of Grenada expects 
to erect a regulating station for series 
street-lighting system and to do consider- 
able overhauling of line work within the 
next twelve months and also to purchase 
arresters for unit protection; also within 
the next six months to purchase pumping 
machinery for delivery direct into mains 
from deep wells. S. J. Alward is superin- 
tendent. 


KOSCIUSKO, MISS.—At an election held 
recently bonds to the amount of $30,000 
were voted for the installation of a mu- 
nicipal electric-light plant and water-works 
system. C. O. Townsend is city clerk. 

BIXBY, OKLA.—The City Council has 
adopted a resolution calling an election to 
submit to the voters the proposal to issue 
$4,000 in bonds for the installation of an 
electric-lighting system and $26,000 for a 
water-works system. 

BOSWELL, OKLA.—The town of Boswell 
has voted to issue $14,000 in bonds for the 
installation of a municipal electric-lighting 
plant, which will be built and operated in 
connection with the waterworks system 
now under construction. Bids for electrical 
equipment will be advertised for in about 
sixty days. James T. George of Ada, is 
engineer in charge. 


JONES, OKLA.—The Board of Trustees 
has engaged the Benham Engineering Co., 
Coleord Building, Oklahoma City, to pre- 
pare plans and estimates for a municipal 
electric-light plant and water-works system. 

KENEFIC, OKLA.—The City Council is 
reported to be considering a proposal ask- 
ing for a franchise to install and operate 
an electric-lighting plant in Kenefic. 


BROWNWOOD, TEX.—The elevator and 
mill of the Brownwood Mill & Elevator Co., 
which has been leased by H. H. Sigman & 
Co. will be equipped for electrical operation. 


DALLAS, TEX.—The Dallas Union Ter- 
minal Co. has decided to install its own 
plant in connection with the new union de- 
pot, to provide heat, light and power for the 
building. The cost of the proposed plant is 
estimated at about $60,000. Contracts for 
equipment, it is understood, will soon be 
placed. C. H. Dana is chief engineer. 








LA PORTE, TEX.—The La Porte Wtr., 
Pwr. & Lt. Co. is extending its lighting 
system to Morgan’s Point through Bay 
Ridge. 

OLNEY, TEX.—The Olney El. Lt. & 
Pwr. Co., it is reported, is contemplating 


the installation of. an electric-light plant. 


Pacific States 


TACOMA, WASH.-—The City Council has 
passed resolution of intention, creating 
local improvement district No. 5507, in 
which a modern street-lighting system will 
be installed. 

TACOMA, WASH.—The Tacoma Smelting 
& Refining Co., of Tacoma, it is reported, 
is contemplating extensive improvements at 
its plant, including the construction of new 
power house, an additional fine copper fur- 
nace and new machinery for various parts 
of the plant. Present plans, it is under- 
stood also provide for some electrical 
machinery. 

BLACKFOOT, IDAHO.—The City Coun- 
cil is reported to be considering the investi- 
gation of several available water-power 
sites with a view of establishing a munici- 
pal electric-light plant. 


BOISE, IDAHO.—The Utah Construction 
Big Lost River Irriga- 


Co., owners of the 
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tion project, it is reported, has decided to 
replace the Mackay dam with a new dam. 


COEUR D’ALENE, IDAHO.—The City 
Council has authorized the light committee 
to petition the Public Utilities Commission 
for permission to construct and operate a 
municipal electric-light plant. 


ANACONDA, MONT.—The City Council 
has adopted a resolution providing for the 
improvement of Improvement Districts 64 
and 65, in which a modern lighting system 
will be installed. . Bids for materials and 
installation (it is understood) will soon be 
asked. 


GLASGOW, MONT.—Within the next six 
months the Electric Light Commission ex- 
pects to build an addition to power house of 
the municipal electric-light plant and to 
erect more transmission lines; also to pur- 
chase a 225-hp. oil engine and a 160-kw. 
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generator. E. S. Severance is city engi- 
neer. 

WISDOM, MONT.—The Council is con- 
templating the installation of a municipal 
electric-light plant to supply electricity for 
the city buildings and streets, to cost about 
$5,000. 


Canada 


OKOTOKS, ALTA.—The Northwestern 
Engineering & Supply Co. of Calgary has 
been granted a franchise to install an elec- 
tric-lighting plant in Okotoks. The pro- 
posed plant will be driven by a gas engine. 


MISSION CITY, B. C.—Application will 
soon be made to the Council by Alexander 
Stevens and others for the creation of a 
rural street-lighting system in this city. 


Weekly Record of Electrical Patents 


UNITED STATES PATENTS ISSUED 
JUNE 29, 1915. 


[Prepared by Mitchell & Allyn, 41 Park 
Row, New York.] 


1,144,350. ELectric WELDING; E. F. Col- 
lins, Schenectady, N. Y. App. filed Feb. 
19, 1913. Securing end ring to con- 
ductor bars of rotor. 

1,144,351. DYNAMO ELECTRIC MACHINE ; 


E. F. Collins, Schenectady, N. Y. App. 
filed Feb. 19, 1913. Has slotted end 
rings for conductor bars. 


1,144,354. STORAGE BATTERY CHARGING 
SysteEM; F. E. Fanning, Woodland, Ill. 
App. filed May 23, 1913. Three-pole 
switch construction. 

1,144,383. MAGNETIC SEPARATING APPA- 
RATUS; E. H. Rothert, Leavenworth, 
Wash. App. filed Feb. 1, 1913. Two 
consecutive separating operations. 

1,144,388. MorTror CONTROLLER AND INDI- 
CATOR; F. W. Smith, Westfield, N. J. 
App. filed Oct. 24, 1913. Indicators show 
which resistances are in use. 

1,144,390. ELECTRIC WELDING AND FUSION 
DEPOSITION OF MeETALS; A. P. Stroh- 
menger, Westminster, London, England. 
App. filed Dec, 23, 1914. Electrode hav- 
ing metallic core and covering of wire 
of different metal. 

1,144,391. TRANSMITTER FOR TELEPHONE 
AND OTHER SOUND TRANSMITTING IN- 
STRUMENTS; W. P. Stunz, Lansdowne, Md. 
App. filed Dec. 31, 1910. Diaphragm 
common to several carbon chambers. 

1,144,396. STARTER FOR VAPOR ELECTRIC 
Devices; P. H. Thomas, East Orange, 
N. J. App. filed April 25, 1904. Special 
proportioning of the filament resistance 
to that of the vapor. 

1,144,399. RECTIFYING DETECTOR FOR 
WIRELESS SysSTEMS; E. T. Turney, New 
<n, 24. Ee App. filed Aug. 22, 1914. 
Material sensitive to alternating cur- 
rent and adapted to rectify same, and a 
finely divided conductor. 

1,144,401. MAGNETO CoRD CIRCUIT WITH 
SECRET SERVICE; R. I. Utter & H. P. 
Schmidt, Chicago, Il. App. filed July 
26, 1913. Special cord circuits and an- 
swering and calling plugs. 


1,144,407. TELEPHONE SYSTEMS: A. H. 
Dyson, Chicago, Ill. App. filed Nov. 7, 
1906. Automatic, with “busy” signal. 


(Thirty-eight claims. ) 

1,144,419. ELectgic SwitcH; C. J. Klein, 
Milwaukee, Wis. App. filed Feb. 2k, 
1914. Push-button snap switch. 

1,144,427. GAS-CONTROL VALVE AND IG- 
NITER; C. J. Muehlmann, Detroit, Mich 
App. filed July 24, 1914. For selectively 
controlling different gas lamps. 

1,144,431. Motor ConTROLLER; G. R. Rad- 
ley, Milwaukee, Wis. App. filed Jan. 25, 
1913. For electric automobiles. 

1,144,438. ELEctTrRic STARTER FOR AUTO- 
MOBILE ENGINES; A. W. Smith, Wash- 
ington, D. C. App. filed June 26, 1914. 
Magnet poles on starting motor draw the 
armature toward the fly-wheel, engag- 
ing the driving pinion with the fly-wheel 
rim. 

1,144,465. RAILWAY TRAFFIC CONTROLING 
System: A. V. T. Day, New Rochelle, 
N. Y. App. filed June 15, 1908. Normal 
danger plan of block signaling. 

1,144,479. Sarety DEVICE FOR ELEVATORS; 
J. A. Keyes, New York, N. Y. App. filed 
Aug. 19, 1912. Car cannot be started 
when door is open, except in emergency 

1,144,491. MECHANISM FOR INSURING UN- 

DERSTANDING OF SIGNALS FROM BRIDGE TO 

ENGINE Room; W. Michael, Oakland, 

Cal. App. filed June 12, 1912. Locks 

reverse lever of engine in position, oper- 

ative only as signal. 





1,144,509. RAILWAY SIGNALING; J. D. 
Taylor, deceased, Wilkinsburg, Pa. App. 
filed Nov. 18, 1913. For single track. 

1,144,517. JUNCTION Box; P. J. Witten- 
berg, Chicago, Ill. App. filed Sept. 15, 
1911. Has detachable bottom. 

1,144,538. ELECTROLYTIC APPARATUS; W. 
E. Greenawalt, Denver, Col. App. filed 
Jan. 11, 1912. Higher anode and cathode 
efficiencies. 

1,144,560. INDICATING SYSTEM; E. C. Mom- 
lina. East Orange, N. J. App. filed 
Sept. 17, 1913. For telephones. 

1,144,595. PROCESS FOR MANUFACTURING 
INCANDESCENT FILAMENTS; R. H. Hen- 
derson, East Orange, N. J. App. filed 
March 25, 1910. Continuous production 
of filament. 


1,144,596. METHOD OF AND APPARATUS FOR 
TRANSLATING ELECTRICAL VARIATIONS ; 
P. C. Hewitt, New York, N. Y. App. 
filed March 30, 1907. Auxiliary elec- 
trodes in operative relation to a gas or 
vapor-carrying current. (Ninety-three 
claims. ) 

1,144,604. VoLTaAGE REGULATOR; E. Lehr, 
Wilkinsburg, Pa. App. filed July 19, 
1913. Step type for transmission lines. 

1,144,605. ANNUNCIATOR; O. M. Leich, 
Genoa, Il. App. filed Aug. 18, 1913. 
Operates drop shutter and gives code 
signals. 





1,144,672.—Fused Test Clamp Insulator 


1,144,614. ELectric Sap Iron; E. E. Rose. 
Swissvale, Pa. App. filed Dec. 26, 1913. 
Simplified construction. 

1,144,620. OVERHEAD LINE CONSTRUCTION ; 
N. W. Storer. Pittsburgh, Pa. App. filed 
Sept. 10, 1909. For tunnels, etc. 

1,144,628. BATTERY PLATES; A. S. Atwater 
and D. F. Selzer, Cleveland, Ohio. App. 
filed Jan. 2, 1914. Porous plate with no 
blind pockets for gas. 

1,144,636. ELECTRICAL MEASURING INSTRU- 
MENT; P. A. Campbell. Newark, N. J. 
App. filed Jan. 3, 1910. For incandes- 
cent lamp filaments. 

1.144,648 ELEcTRIC APPARATUS; C. Le G. 
Fortescue, Wilkinsburg, Pa. App. filed 
July 6, 1908. Insulating bushings for 
transformer leads. 

1,144,656. FLASHLIGHT ATTACHMENT FOR 
Guns; J. P. Hise & W. H. Moyers, High- 
town, Va. App. filed June 18, 1914. 
Pivoted so that light rays can be directed 
at angle to gun barrel. 

1,144,672. Fusep TEsT CLAMP INSULATOR; 
G. Wheale, Meadowbrook. Pa. App. filed 
Jan. 27, 1914. Readily renewable fuse. 

1,144,673. ADVERTISING DEVICE; W. B. 
Wheeler, Long Beach, Cal. App. filed 
Jan. 5, 19134. Intermittently movable 
sign. 

1,144,680. ELECTROPLATING APPARATUS; H. 


G. Allers, Buffalo, N. Y. App. filed May 


23, 1914. For articles which have been 
repaired with solder. 

1,144,732. Fuse Device; E. O. Schweitzer 
and A. Herz, Chicago, IIl. App. filed 
April 3, 1907. Are interrupting con- 
struction. 

1,144,745. RELAY; S. E. Witt, Chicago, 
lll. App. filed Oct. 7, 1912. Improved 
mounting of relay armature. 
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PENTICTON, B. C.—Improvements and 


extensions, it is reported, are contemplated 
to the electric-lighting system, to cost about 
$6,000. 


WINNIPEG, MAN.—Tenders will be re- 
ceived by the City Light and Power De- 
partment until July 16 for a supply of elec- 
trodes, glassware and arc-lamp cut-outs for 
the City Lighting Department, delivered 
f.o.b. May Street substation. Specifications 
may be obtained at the above office. 


AILSA CRAIG, ONT.—The ratepayers 
have voted in favor of the by-law authoriz- 
ing the Council to enter into a contract with 
the Ontario Hydro-Electric Power Commis- 
sion for electrical service. The cost of the 
system is estimated at about $7,000. 


WESTMOUNT, QUE.— The Municipal 
Electric Light Department is contemplating 
placing wires in all underground conduits. 


1,144,748. HorRoOLoGicaAL Moror; B. A. 
Adler, Chicago, Ill App. filed June 23, 
1913. For secondary clock—has period- 
ical correcting mechanism. 

1,144,781. Pituc Switcu; F. J. Ravlin 
and J. Lofgren, Chicago, Ill. App. filed 
Dec. 3, 1914. Multiple circuit construc- 
tion. 

1,144,801. EvLectric HEATER; B. Van 
Steenbergh, Goshen, N. Y. App. filed 
July 2, 1914. For generating carbur- 
reted hydrogen from hydro-carbon oil. 


1,144,915. MAGNETO FOR USE ON INTERNAL 
COMBUSTION FE\NGINES ; J. KR. Cole, 
Leamington, Eng. App. filed July 28, 
1914. By fully retarding the contact 
breaker, the current is short circuited 
and engine stopped thereby. 


1,144,943. ANNUNCIATOR; L. C. Hodson, 
Winnipeg, Manitoba, Canada. App. filed 
Aug. 23, 1911. Operates a hand over 
a dial. 

1,144,870. CopBR SIGNAL DeEvIcE; A. L. 
Sohm, Chicago, Ill. App. filed Aug. 23, 
1913. For calling particular persons in 
factories, ete. 

1,144,871. WEATHERPROOF ANNUNCIATOR 
Case; A. and P. K. Stern, Yonkers and 
New York, N. Y. App. filed Feb. 25, 
1913. Automobile direction signal. 


1,144,872. CONTROLLER; A. Stern, Yonkers, 
N. Y. App. filed March 21, 1914. Make 
and break circuit type. 

1,144,873. SIGNALING SYSTEM; A. & P. K. 
Stern, Yonkers and New York, N. Y. 
App. filed April 22, 1914. Vehicle direc- 
tion indicator. 

1,144,876. STARTING Box; M. Taigman, 
New York, N. Y. App. filed April 9, 
1914. Parts put in circuit by placing 
them in the box. 

1,144,885. ELectric CLockK System: L. J. 
Aron, London, England. App. filed Sept. 
30, 1912. A master clock in each main 
circuit. 

1,144,898. FAULTFINDER FOR INTERNAL- 
COMBUSTION ENGINES; D. P. F. Ghadi- 
ali, New York, N. Y. App. filed Oct. 30, 
1912. Sparking tubes and globe tubes 
separately assembled in paired relation 
to show faults in ignition. 


1,144,935. MACHINE-TOOL CONTROL; A. L. 
DeLeeuw, Cincinnati, Ohio. App. filed 
Feb. 19, 1913. Electro-mechanical sys- 
tem for milling machines, etc. 


1,144,941. MICROSCOPE WARM STAGE; T. 
Lidberg, Chicago, Ill. App. filed June 
24, 1914. For maintaining specimens at 
predetermined constant temperature. 


1,144,942. INCUBATOR FOR MICROSCOPE 
StaGces; T. Lidberg, Chicago, Ill. App. 
filed June 24, 1914. Process of reproduc- 
tion can be conveniently observed. 


1,144,948. METAL ARMOR CIRCUIT CON- 
NECTING ATTACHMENT; J. C. Stearns, 
Worcester, Mass. App. filed Dec. 16, 
1912. Permanent durable plug construc- 
tion. 


1,144,949. ELECTRICAL FITTING; J. C. 
Stearns, Worcester, Mass. App. filed 
March 18, 1914. Automobile tail lamp. 


1,144,954. SLECTRIC Hot-WaTER HEATING 
System; W. L. Waters, Milwaukee, Wis. 
App. filed Jan. 22, 1913. Utilizes waste 
heat from electric stove. 


1,144,969. Rapio TELEGRAPHY AND TELE- 
PHONY RECEIVER; G. W. Pickard, Ames- 
bury, Mass. App. filed April 17, 1914. 
Oscillating currents of two different fre- 
quencies. 


1,144,973. ELECTRIC APPARATUS FOR DRIV- 
ING CLOCKS OR SIMILAR MECHANISM ; 
H. E. Warren, Ashland, Mass. App. filed 
July 27, 1910. Contact made by mer- 
cury in exhausted container. 


1,144,981. ELectric HEATER; E. N. Light- 
foot, New York, N. Y. App. file@ Nov. 
18, 1911. Circuit controlled by insertion 
of curling iron. 





